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(54) FAN MOTOR CONTROL METHOD AND ITS UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve controllability of 
outside loads and attain sufficient protection. 
SOLUTION: A fan motor control unit has a rotation 
speed arithmetic operator 5 which calculates an existing 
rotation speed referring to a cycle of a position signal, a 
current detection circuit 6 which detects Dc current in 
an inverter 2a, an overload detection/speed reduction 
control part 7 which calculates a rotation speed 
instruction by making overload detection and a speed 
reduction arithmetic operation with the existing speed, 
the speed instruction supplied from the outside and the 
detected current as the input, a rotation speed 
controller 8 which calculates a duty instruction by 
making speed control arithmetic operation with the 
existing speed and the rotation speed order as the input 
and a drive signal generator 9 which outputs a gate 
signal with the position signal and the duty instruction as 
the input. 




http://www19.ipdl.inpit.gojp/PA1/result/detail/main/wAAABwaqgkDA413286179... 2009/01/21 



JP,2001-286179 f A [CLAIMS] 



1/4 v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In driving a fan motor by a fan control means, perform load detection concerning a fan 
motor and it answers that detected load is more than predetermined load, A fan motor 
controlling method reducing a rotating speed command which should be supplied to a fan control 
means, answering that detected load is smaller than predetermined load, and raising a rotating 
speed command which should be supplied to a fan control means. 

[Claim 2]In driving a fan motor by a fan control means, load detection concerning a fan motor is 
performed, A fan motor controlling method characterized by continuing raising a rotating speed 
command after it reduces a rotating speed command and detected load becomes smaller than 
predetermined load continuously until it becomes smaller than predetermined load, after 
detected load becomes more than predetermined load. 

[Claim 3]The fan motor controlling method according to claim 1 or 2 which performs load 
detection using a direct-current value of a fan control means or a fan motor current value, and 
number of rotations of a fan motor. 

[Claim 4]The fan motor controlling method according to any one of claims 1 to 3 which answers 
that detected load is more than predetermined load, and detects an overloaded state. 
[Claim 5]The fan motor controlling method according to any one of claims 1 to 4 which answers 
having become beyond an overload decision value as which a current value expresses an 
overloaded state, detects an overloaded state, answers that a current value turned into below a 
return decision value showing a clear overload state, and detects a clear overload state. 
[Claim 6]The fan motor controlling method according to claim 5 which sets up at least one side 
of an overload decision value and a return decision value according to number of rotations. 
[Claim 7]The fan motor controlling method according to claim 6 with which a low rotational 
frequency sets up as greatly as the number of highs rotational at least one side of an overload 
decision value and a return decision value smaller. 

[Claim 8]The fan motor controlling method according to claim 6 or 7 which answers that it is the 
number of rotations more than the highest use number of rotations, and sets at least one side of 
an overload decision value and a return decision value as a value in the highest use number of 
rotations. 

[Claim 9]The fan motor controlling method according to any one of claims 6 to 8 with which an 
overload decision value is set as a current value in a heavy load as a low rotational frequency. 
[Claim 10]The fan motor controlling method according to any one of claims 6 to 8 with which an 
overload decision value is set as a current value in a heavy load as the number of highs 
rotational. 

[Claim 1 1]The fan motor controlling method according to any one of claims 6 to 8 which sets up 
an overload decision value according to a operating range. 

[Claim 12]The fan motor controlling method according to any one of claims 1 to 1 1 which sets 
an overload decision value in the highest use number of rotations as a larger value than a 
current value equivalent to the maximum load which should be made to start a fan motor. 
[Claim 13]The fan motor controlling method according to any one of claims 1 to 12 a direct- 
current value or whose fan motor current value is a peak hold value, average value, or an 
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effective value. 

[Claim 14]The fan motor controlling method according to any one of claims 1 to 13 which sets 
up more greatly than stabilization time of speed control a preset value change degree of a 
rotating speed command. 

[Claim 15]The fan motor controlling method according to any one of claims 1 to 13 set up 
become a rise in heat lower than a rise in heat in which a fan control means destroys a preset 
value reduction degree of a rotating speed command. 

[Claim 16]The fan motor controlling method according to any one of claims 1 to 15 which sets 
up a decision value for every value coarser than number~of-rotations resolution, and determines 
a value in number of rotations of a between by interpolation processing. 
[Claim 17]The fan motor controlling method according to any one of claims 1 to 16 which 
answers that a rotating speed command and real engine speed are below waveform output stop 
number of rotations at the time of number-of-rotations fall operation, and suspends a waveform 
output from a fan control means. 

[Claim 18]The fan motor controlling method according to claim 17 usually set [ be / it / under / 
operation / responding ] up while starting waveform output stop number of rotations. 
[Claim 19]The fan motor controlling method according to claim 18 which sets waveform output 
stop number of rotations [ be / it / under / starting / correspondence ] as a value usually lower 
than waveform output stop number of rotations [ be / it / under / operation / correspondence ]. 

[Claim 20]The fan motor controlling method according to any one of claims 1 7 to 19 which turns 
off all the switching elements contained in a fan control means at the time of a waveform output 
stop. 

[Claim 21]The fan motor controlling method according to any one of claims 1 to 20 which is what 
drives a fan with which a fan motor is contained in an air conditioner. 

[Claim 22]The fan motor controlling method according to any one of claims 1 to 21 whose fan 
motor is a brushless DC motor. 

[Claim 23]A thing which drives a fan motor (3) by a fan control means (2a) (2b), (8), and (9), 
comprising: 

A load detecting means (7) which performs load detection concerning a fan motor. 
A rotating speed command control means (7) which raises a rotating speed command which 
answers that detected load is more than predetermined load, should reduce a rotating speed 
command which should be supplied to a fan control means (8), should answer that detected load 
is smaller than predetermined load, and should be supplied to a fan control means (8). 

[Claim 24]A thing which drives a fan motor (3) by a fan control means (2a) (2b), (8), and (9), 
comprising: 

A load detecting means (7) which performs load detection concerning a fan motor. 
A rotating speed command control means (7) which continues raising a rotating speed command 
after it reduces a rotating speed command and detected load becomes smaller than 
predetermined load continuously until it becomes smaller than predetermined load, after 
detected load becomes more than predetermined load. 

[Claim 25]The fan motor controlling method according to claim 23 or 24 in which said load 
detecting means (7) is what performs load detection using a direct-current value of a fan control 
means or a fan motor current value, and number of rotations of a fan motor. 
[Claim 26]The fan motor controlling method according to any one of claims 23 to 25 which said 
load detecting means (7) answers that detected load is more than predetermined load, and 
detects an overloaded state. 

[Claim 27]Answer that said overload detection means (7) became beyond an overload decision 
value as which a current value expresses an overloaded state, and an overloaded state is 
detected, The fan motor controller according to any one of claims 23 to 26 which is what 
answers that a current value turned into below a return decision value showing a clear overload 
state, and detects a clear overload state. 
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[Claim 28]The fan motor controller according to claim 27 with which said overload detection 

means (7) contains a decision value setting-out means (7) to set up at least one side of an 

overload decision value and a return decision value according to number of rotations. 

[Claim 29]The fan motor controller according to claim 28 in which said decision value setting-out 

means (7) is that to which it is as small as a low rotational frequency, and the number of highs 

rotational sets more greatly at least one side of an overload decision value and a return decision 

value. 

[Claim 30]The fan motor controller according to claim 28 or 29 which is what said decision value 
setting-out means (7) answers that it is the number of rotations more than the highest use 
number of rotations at least in one side of an overload decision value and a return decision 
value, and is set as a value in the highest use number of rotations. 

[Claim 31]The fan motor controller according to any one of claims 28 to 30 in which said 
decision value setting-out means (7) is that by which an overload decision value is set as a 
current value in a heavy load as a low rotational frequency. 

[Claim 32]The fan motor controller according to any one of claims 28 to 30 in which said 
decision value setting-out means (7) is that by which an overload decision value is set as a 
current value in a heavy load as the number of highs rotational. 

[Claim 33]The fan motor controller according to any one of claims 28 to 30 in which said 
decision value setting-out means (7) is what sets up an overload decision value according to a 
operating range. 

[Claim 34]The fan motor controller according to any one of claims 23 to 33 which is what sets 
an overload decision value [ in / in said overload detection means (7) / the highest use number 
of rotations ] as a larger value than a current value equivalent to the maximum load which should 
be made to start a fan motor (3). 

[Claim 35]The fan motor controller according to any one of claims 23 to 34 in which said 
overload detection means (7) is what adopts a peak hold value, average value, or an effective 
value as a direct-current value or a fan motor current value. 

[Claim 36]The fan motor controller according to any one of claims 23 to 35 which is that to 
which said rotating speed command control means (7) sets more greatly than stabilization time 
of speed control a preset value change degree of a rotating speed command. 
[Claim 37]The fan motor controller according to any one of claims 23 to 35 which is what is set 
up so that said rotating speed command control means (7) may serve as a rise in heat lower 
than a rise in heat in which a fan control means (2a) destroys a preset value reduction degree of 
a rotating speed command. 

[Claim 38]The fan motor controller according to any one of claims 23 to 37 which is what said 
overload detection means (7) sets up a decision value for every value coarser than number-of- 
rotations resolution, and determines a value in number of rotations of a between by interpolation 
processing. 

[Claim 39]The fan motor controller according to any one of claims 23 to 38 which is that for 
which said fan control means (8) answers that a rotating speed command and real engine speed 
are below waveform output stop number of rotations at the time of number-of-rotations fall 
operation, and a waveform output is suspended. 

[Claim 40]The fan motor controller according to claim 39 which is what usually sets [ be / it / 
under / operation / responding ] up said fan control means (8) while starting waveform output 
stop number of rotations. 

[Claim 41]The fan motor controller according to claim 40 which is what sets waveform output 
stop number of rotations [ be / said fan control means (8) / under / starting / correspondence ] 
as a value usually lower than waveform output stop number of rotations [ be / it / under / 
operation / correspondence ]. 

[Claim 42]The fan motor controller according to any one of claims 39 to 41 which is that in 
which said fan control means (9) turns off all the switching elements contained in a fan control 
means (2a) at the time of a waveform output stop. 

[Claim 43]The fan motor controller according to any one of claims 23 to 42 which is what drives 
a fan (3c) with which a fan motor (3) is contained in an air conditioner. 
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[Claim 44]The fan motor controller according to any one of claims 23 to 43 whose fan motor (3) 
is a brushless DC motor (3). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the fan motor controlling method applied suitably 
for an air conditioner, and its device about a fan motor controlling method and its device. 
[0002] 

[Description of the Prior Art]In recent years, in the fan motor used for an air conditioner, the 
brushless DC motor driven with an inverter from a viewpoint of reduce power consumption is 
adopted more often. And since installed environment is good as compared with the brushless DC 
motor used for a compressor etc., the brushless DC motor used for a fan motor usually uses a 
cheap Hall sensor for a position sensing device, for example, an energization method is used for 
it 120 degrees, and it drives it. 

[0003]Since the number of rotations of a brushless DC motor is controllable by an inverter 
irrespective of the size of external load as an instruction, controlling performance can be raised 
with it, in view of the viewpoint of speed control. 

[0004] From a viewpoint of protection, protection of a fan motor or its driver is made by 
operation of stopping at the time of an over-current. 
[0005] Furthermore, it explains. 

[0006] Drawing 14 is a schematic diagram showing the conventional fan motor controller for air 
conditioners which applied the energization method 1 20 degrees. 

[0007]This fan motor controller with the gate drive signal from a gate drive circuit The upper arm 
transistor of each phase of an inverter main circuit, He supplies each phase output from the 
voltage type PWM (Pulse Density Modulation) inverter which switched the lower arm transistor 
to the stator winding of the phase to which a brushless DC motor corresponds, and is trying to 
rotate a fan by the rotator of a brushless DC motor. 

[0008]And Hall sensor Hu in a reverse electromotive voltage and fixed phase relation arranged 
every 120 degrees, Hv, and Hw are provided in the inside of a brushless DC motor. 
The position signal for every 60 electrical angles is acquired from the output signal from these 
Hall sensors Hu, Hv, and Hw [refer to (B) in drawing 1 5} . 

[0009]Supply these position signals to number-of-rotations operation part, for example, the 
present number of rotations vm is calculated from the time interval of position signals, By 
supplying number-of-rotations instruction v* given from the outside, and the computed present 
number of rotations vm to revolving-speed-control operation part, both deviation is computed, 
duty instruction D* corresponding to the computed deviation is outputted, and an energization- 
patterns preparing part is supplied 120 degrees. Since said position signal is also supplied to the 
energization-patterns control section these 1 20 degrees, the drive signal Gu for performing 
energization 1 20 degrees, Gv, Gw, Gx, Gy, and Gz can be created by performing pattern 
recognition or a logical operation to a position signal {refer to (C) in drawing 1 5} . 
[0010]Here, the pulse width of the drive signal Gu corresponding to an upper arm transistor, Gv, 
and Gw can be adjusted by performing Pulse Density Modulation to duty instruction D*. 
[001 1]Therefore, the transistor of each phase of an inverter main circuit is turned on and off 
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with these drive signals, and voltage is supplied to the stator winding of a brushless DC motor. A 
brushless DC motor can be driven by impressing the voltage which synchronized with the rotor 
position as above-mentioned to a stator winding, and a fan can be rotated. 

[001 2]A direct current of an inverter is detected, a gate drive circuit can be controlled in order 
to stop a gating signal by an overcurrent protection circuit, when a direct current is an over- 
current, a brushless DC motor can be stopped by extension, and protection of a brushless DC 
motor and an inverter can be attained. 

[0013]As specifically shown in the flow chart of drawing 16 , when it judges whether duty 
instructions are 0 and is judged with duty instructions not being 0 in step SP1, In step SP2, a 
driving signal {refer to the (C) in drawing 15} is created, and when judged with duty instructions 
being 0 conversely, in step SP3, a stop signal {refer to the (C) in drawing 1 7 } is created. 
[0014]And when processing of step SP2 is performed, or when processing of step SP3 is 
performed, the created driving signal or stop signal is supplied to a gate drive circuit. 
[0015]The output signal of a voltage command is restricted with a certain limit level, and the 
method of performing inverter protection, without performing the voltage output more than a 
predetermined load level is proposed (refer to JP,10-4694,A). 
[0016] 

[Problem(s) to be Solved by the Invention]When the fan motor controller for air conditioners 
shown in drawing 14 is adopted, can perform protection at the time of an over-current, but. 
Since it is not taking into consideration at all about the controllability over external loads, such 
as an adverse wind, there is inconvenience of it becoming impossible to set the heat exchange 
air capacity in such a case as sufficient air capacity. 

[0017]When the protective method shown in JP,10-4694,A is adopted, since output voltage has 
determined the protecting level, there is inconvenience of changing a substantial protecting level 
by change of change of direct current voltage, dispersion of the motor characteristic, and 
temperature. 
[0018] 

[Objects of the Invention]This invention is made in view of the above-mentioned problem, and it 
aims at providing the fan motor controlling method which can attain sufficient protection, and its 
device, while being able to improve the controllability over external load. 
[0019] 

[Means for Solving the Problem]In driving a fan motor by a fan control means, a fan motor 
controlling method of claim 1 performs load detection concerning a fan motor, and answers that 
detected load is more than predetermined load, It is the method of raising a rotating speed 
command which should reduce a rotating speed command which should be supplied to a fan 
control means, should answer detected load being smaller than predetermined load, and should 
be supplied to a fan control means. 

[0020]A fan motor controlling method of claim 2 is in charge of driving a fan motor by a fan 
control means, After it reduces a rotating speed command and detected load becomes smaller 
than predetermined load continuously until it becomes smaller than predetermined load, after it 
performs load detection concerning a fan motor and detected load becomes more than 
predetermined load, it is the method of continuing raising a rotating speed command. 
[0021 ]A fan motor controlling method of claim 3 is a method of performing load detection using a 
direct-current value of a fan control means or a fan motor current value, and number of 
rotations of a fan motor. 

[0022]A fan motor controlling method of claim 4 is the method of answering that detected load is 
more than predetermined load, and detecting an overloaded state. 

[0023]A fan motor controlling method of claim 5 is the method of answering having become 
beyond an overload decision value as which a current value expresses an overloaded state, and 
detecting an overloaded state, answering that a current value turned into below a return decision 
value showing a clear overload state, and detecting a clear overload state. 

[0024]A fan motor controlling method of claim 6 is a method of setting up at least one side of an 
overload decision value and a return decision value according to number of rotations. 
[0025]A fan motor controlling method of claim 7 is a way it is as small as a low rotational 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran^web„cgi„ejue?atw^u=http%3A%2F%2Fwww4.i... 2009/01/21 



JP,2001-286179,A [DETAILED DESCRIPTION] 



3/16 S? 



frequency, and the number of highs rotational sets up more greatly at least one side of an 
overload decision value and a return decision value. 

[0026]A fan motor controlling method of claim 8 is a method of answering it being the number of 
rotations more than the highest use number of rotations, and setting at least one side of an 
overload decision value and a return decision value as a value in the highest use number of 
rotations. 

[0027]A fan motor controlling method of claim 9 is a method of setting an overload decision 
value as a current value in a heavy load as a low rotational frequency. 

[0028] A fan motor controlling method of claim 10 is a method of setting an overload decision 
value as a current value in a heavy load as the number of highs rotational. 

[0029]A fan motor controlling method of claim 1 1 is a method of setting up an overload decision 
value according to a operating range. 

[0030]A fan motor controlling method of claim 12 is a method of setting an overload decision 
value in the highest use number of rotations as a larger value than a current value equivalent to 
the maximum load which should be made starting a fan motor. 

[0031 ]A fan motor controlling method of claim 13 is the method of adopting a peak hold value, 
average value, or an effective value of current as a direct-current value or a fan motor current 
value. 

[0032]A fan motor controlling method of claim 14 is a method of setting up more greatly than 
stabilization time of speed control a preset value change degree of a rotating speed command. 
[0033]A fan motor controlling method of claim 15 is the method of setting up become a rise in 
heat lower than a rise in heat in which a fan control means destroys a preset value reduction 
degree of a rotating speed command. 

[0034]A fan motor controlling method of claim 16 is a way set up a decision value for every 
value coarser than number-of-rotations resolution, and interpolation processing determines a 
value in number of rotations of a between. 

[0035]A fan motor controlling method of claim 1 7 is the method of answering that a rotating 
speed command and real engine speed are below waveform output stop number of rotations at 
the time of number-of-rotations fall operation, and suspending a waveform output from a fan 
control means. 

[0036]A fan motor controlling method of claim 18 is the method of usually setting [ be / it / 
under / operation / responding ] up, while starting waveform output stop number of rotations. 
[0037]A fan motor controlling method of claim 19 is a method of setting waveform output stop 
number of rotations [ be / it / under / starting / correspondence ] as a value usually lower than 
waveform output stop number of rotations [ be / it / under / operation / correspondence ]. 
[0038]A fan motor controlling method of claim 20 is the method of turning off all the switching 
elements contained in a fan control means at the time of a waveform output stop. 
[0039]A fan motor controlling method of claim 21 is the method of adopting what drives a fan 
contained in an air conditioner as a fan motor. 

[0040]A fan motor controlling method of claim 22 is the method of adopting a brushless DC 
motor as a fan motor. 

[0041] A load detecting means which performs load detection where a fan motor controller of 
claim 23 drives a fan motor by a fan control means, and which starts a fan motor, It answers that 
detected load is more than predetermined load, and a rotating speed command which should be 
supplied to a fan control means is reduced, it answers that detected load is smaller than 
predetermined load, and a rotating speed command control means which raises a rotating speed 
command which should be supplied to a fan control means is included. 

[0042]A load detecting means which performs load detection where a fan motor controller of 
claim 24 drives a fan motor by a fan control means, and which starts a fan motor, After it 
reduces a rotating speed command and detected load becomes smaller than predetermined load 
continuously until it becomes smaller than predetermined load, after detected load becomes 
more than predetermined load, a rotating speed command control means which continues raising 
a rotating speed command is included. 

[0043]What performs load detection using a direct-current value of a fan control means or a fan 
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motor current value, and number of rotations of a fan motor as said load detecting means is 
used for a fan motor controller of claim 25. 

[0044]What answers that detected load is more than predetermined load as said load detecting 
means, and detects an overloaded state is used for a fan motor controller of claim 26. 
[0045]A fan motor controller of claim 27 as said overload detection means, It answers having 
become beyond an overload decision value as which a current value expresses an overloaded 
state, an overloaded state is detected, and a current value adopts what answers having become 
below a return decision value showing a clear overload state, and detects a clear overload state. 
[0046]A thing containing a decision value setting-out means to set up at least one side of an 
overload decision value and a return decision value as said overload detection means according 
to number of rotations is used for a fan motor controller of claim 28. 

[0047]What it is as small as a low rotational frequency, and sets up as greatly as the number of 
highs rotational at least one side of an overload decision value and a return decision value is 
used for a fan motor controller of claim 29 as said decision value setting-out means. 
[0048]What answers that it is the number of rotations more than the highest use number of 
rotations, and sets at least one side of an overload decision value and a return decision value as 
a value in the highest use number of rotations as said decision value setting-out means is used 
for a fan motor controller of claim 30. 

[0049]That by which an overload decision value is set as a current value in a heavy load as said 
decision value setting-out means as a low rotational frequency is used for a fan motor controller 
of claim 31 . 

[0050]That by which an overload decision value is set as a current value in a heavy load as said 
decision value setting-out means as the number of highs rotational is used for a fan motor 
controller of claim 32. 

[0051] What sets up an overload decision value as said decision value setting-out means 
according to a operating range is used for a fan motor controller of claim 33. 
[0052]What sets an overload decision value in the highest use number of rotations as a larger 
value than a current value equivalent to the maximum load which should be made to start a fan 
motor as said overload detection means is used for a fan motor controller of claim 34. 
[0053]What adopts a peak hold value, average value, or an effective value of current is used for 
a fan motor controller of claim 35 as a direct-current value or a fan motor current value as said 
overload detection means. 

[0054]What sets up more greatly than stabilization time of speed control a preset value change 
degree of a rotating speed command is used for a fan motor controller of claim 36 as said 
rotating speed command control means. 

[0055]What is set up become a rise in heat lower than a rise in heat in which a fan control 

means destroys a preset value reduction degree of a rotating speed command as said rotating 

speed command control means is used for a fan motor controller of claim 37. 

[0056]As said overload detection means, a fan motor controller of claim 38 sets up a decision 

value for every value coarser than number-of-rotations resolution, and what determines a value 

in number of rotations of a between by interpolation processing is used for it. 

[0057]What answers that a rotating speed command and real engine speed are below waveform 

output stop number of rotations, and suspends a waveform output is used for a fan motor 

controller of claim 39 as said fan control means at the time of number-of-rotations fall 

operation. 

[0058]As said fan control means, while starting waveform output stop number of rotations, what 
is usually set [ be / it / under / operation / responding ] up is used for a fan motor controller of 
claim 40. 

[0059]What sets waveform output stop number of rotations [ be / it / under / starting / 
correspondence ] as a value usually lower than waveform output stop number of rotations [ be / 
it / under / operation / correspondence ] as said fan control means is used for a fan motor 
controller of claim 41. 

[0060]What turns off all the switching elements contained in a fan control means is used for a 
fan motor controller of claim 42 as said fan control means at the time of a waveform output 
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stop. 

[0061]What drives a fan with which a fan motor is contained in an air conditioner is used for a 
fan motor controller of claim 43. 

[0062]A brushless DC motor is used for a fan motor controller of claim 44 as a fan motor. 
[0063] 

[Function]In driving a fan motor by a fan control means, if it is a fan motor controlling method of 
claim 1, perform load detection concerning a fan motor and it answers that the detected load is 
more than predetermined load, Reduce the rotating speed command which should be supplied to 
a fan control means, and it answers that the detected load is smaller than predetermined load, 
Since the rotating speed command which should be supplied to a fan control means is raised, 
protection of a fan motor and a fan control means can be attained certainly, and, moreover, 
sufficient air capacity can be secured. 

[0064]If it is a fan motor controlling method of claim 2, will be in charge of driving a fan motor by 
a fan control means, After it performs load detection concerning a fan motor and the detected 
load becomes more than predetermined load, After it reduces a rotating speed command and the 
detected load becomes smaller than predetermined load continuously until it becomes smaller 
than predetermined load, Since it continues raising a rotating speed command, an increase and 
fall of a current value can be made to be able to perform more positively, protection of a fan 
motor and a fan control means can be attained by extension, and, moreover, sufficient air 
capacity can be secured. 

[0065]If it is a fan motor controlling method of claim 3, since load detection is performed using 
the direct-current value of a fan control means or a fan motor current value, and the number of 
rotations of a fan motor, the same operation as claim 1 or claim 2 can be attained using a 
current value. 

[0066]If it is a fan motor controlling method of claim 4, since it will answer that the detected 
load is more than predetermined load and an overloaded state will be detected, in addition to 
operation [ which / of claim 1 to claim 3 ], an overloaded state is certainly detectable. 
[0067]Answer having become beyond the overload decision value as which a current value 
expresses an overloaded state, when it was a fan motor controlling method of claim 5, and an 
overloaded state is detected, Since a current value answers having become below a return 
decision value showing a clear overload state and detects a clear overload state, in addition to 
operation [ which / of claim 1 to claim 4 ], a number-of-rotations fall and a number-of-rotations 
rise can be performed appropriately, and current can be decreased by extension. 
[0068]If it is a fan motor controlling method of claim 6, since at least one side of an overload 
decision value and a return decision value is set up according to number of rotations, in addition 
to an operation of claim 5, in consideration of air capacity, overheating of a fan control means 
can be prevented positively. 

[0069]If it is a fan motor controlling method of claim 7, since a low rotational frequency sets up 
as greatly as the number of highs rotational at least one side of an overload decision value and a 
return decision value smaller, in addition to an operation of claim 6, protection of a more 
effective fan control means can be attained. 

[0070]If it is a fan motor controlling method of claim 8, it will answer that it is the number of 
rotations more than the highest use number of rotations at least in one side of an overload 
decision value and a return decision value, Since it is set as the value in the highest use number 
of rotations, in addition to an operation of claim 6 or claim 7, the number of rotations more than 
the highest use number of rotations can be decelerated to near the highest use number of 
rotations, and restriction of fan motor current and prevention of the thermal runaway of a fan 
control means can be attained by extension. 

[0071]Since a low rotational frequency is set as the current value in a heavy load, an overload 
decision value can be made to fall and attach to the number of rotations according to load in 
addition to operation [ which / of claim 6 to claim 8 ], if it is a fan motor controlling method of 
claim 9. 

[0072]When it was a fan motor controlling method of claim 10 and an overload decision value is 
once judged to be an overload in addition to operation [ which / of claim 6 to claim 8 ] since the 
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number of highs rotational is set as the current value in a heavy load, it can slow down promptly. 

[0073]If it is a fan motor controlling method of claim 11, since an overload decision value is set 
up according to a operating range, in addition to operation [ which / of claim 6 to claim 8 ], 
flexibility of the control to load can be enlarged. 

[0074]If it is a fan motor controlling method of claim 12, the overload decision value in the 
highest use number of rotations, Since it is set as a larger value than the current value 
equivalent to the maximum load which should be made to start a fan motor, in addition to 
operation [ which / of claim 1 to claim 11 ], it can rotate with a maximum engine speed certainly 
at the time of regular. 

[0075]If it is a fan motor controlling method of claim 13, as a direct-current value or a fan motor 
current value, Since the peak hold value, average value, or effective value of current is adopted, 
in addition to operation [ which / of claim 1 to claim 12 ], stabilization of a detection value and 
reduction of microcomputer processing can be attained. 

[0076]If it is a fan motor controlling method of claim 14, since the preset value change degree of 
a rotating speed command is set up more greatly than the stabilization time of speed control, in 
addition to operation [ which / of claim 13 ], stability of operation is securable from claim 1. 
[0077]If it is a fan motor controlling method of claim 15, since it will set up become a rise in heat 
lower than the rise in heat in which a fan control means destroys the preset value reduction 
degree of a rotating speed command, In addition to operation [ which / of claim 1 to claim 13 1 
positive protection of a fan control means can be attained. 

[0078]If it is a fan motor controlling method of claim 16, a decision value will be set up for every 
value coarser than number-of-rotations resolution, Since interpolation processing determines 
the value in the number of rotations of a between, in addition to operation [ which / of claim 1 to 
claim 1 5 ], simplification of the control software and reduction of the memory space of a 
microcomputer can be attained. 

[0079]If it is a fan motor controlling method of claim 1 7, at the time of number-of-rotations fall 
operation. Since it answers that a rotating speed command and real engine speed are below 
waveform output stop number of rotations and the waveform output from a fan control means is 
suspended, in addition to operation [ which / of claim 1 to claim 16 ], the prevention from 
malfunction by an overheat protection and engine speed fluctuation can be attained. 
[0080]If it is a fan motor controlling method of claim 18, since it usually sets [ be / it / under / 
operation / responding ] up while starting waveform output stop number of rotations, in addition 
to an operation of claim 1 7, the stability of operation in the time of the acceleration after 
starting and normal operation is securable. 

[0081]If it is a fan motor controlling method of claim 19, since waveform output stop number of 
rotations [ be / it / under / starting / correspondence ] will be set as a value usually lower than 
waveform output stop number of rotations [ be / it / under / operation / correspondence ], in 
addition to an operation of claim 18, prevention of the malfunction at the time of starting can be 
attained especially. 

[0082]If it is a fan motor controlling method of claim 20, since all the switching elements 
contained in a fan control means are turned off at the time of a waveform output stop, In 
addition to operation [ which / of claim 17 to claim 19 ], the direct-current excess voltage 
prevention at the time of the heavy load at the time of strong wind impression and the 
prevention from malfunction can be attained. 

[0083]If it is a fan motor controlling method of claim 21, since what drives the fan contained in 
an air conditioner as a fan motor will be adopted, the same operation as any of claim 1 to claim 
20 they are can be attained by applying to an air conditioner. 

[0084]If it is a fan motor controlling method of claim 22, since a brushless DC motor is adopted 
as a fan motor, in addition to operation [ which / of claim 1 to claim 21 ], energy saving can be 
attained. 

[0085]In driving a fan motor by a fan control means, if it is a fan motor controller of claim 23, by 
the load detecting means concerning a fan motor, perform load detection and by a rotating speed 
command control means. It answers that the detected load is more than predetermined load, and 
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the rotating speed command which should be supplied to a fan control means can be reduced, it 
can answer that the detected load is smaller than predetermined load, and the rotating speed 
command which should be supplied to a fan control means can be raised. 

[0086]Therefore, protection of a fan motor and a fan control means can be attained certainly, 
and, moreover, sufficient air capacity can be secured. 

[0087]In driving a fan motor by a fan control means, if it is a fan motor controller of claim 24, by 
the load detecting means concerning a fan motor, perform load detection and by a rotating speed 
command control means. After it reduces a rotating speed command and the detected load 
becomes smaller than predetermined load continuously until it becomes smaller than 
predetermined load, after the detected load becomes more than predetermined load, raising a 
rotating speed command can be continued. 

[0088]Therefore, an increase and fall of a current value can be made to be able to perform more 
positively, protection of a fan motor and a fan control means can be attained by extension, and, 
moreover, sufficient air capacity can be secured. 

[0089]If it is a fan motor controller of claim 25, as said load detecting means, Since what 
performs load detection using the direct-current value of a fan control means or a fan motor 
current value, and the number of rotations of a fan motor is adopted, the same operation as 
claim 23 or claim 24 can be attained using a current value. 

[0090]If it is a fan motor controller of claim 26, since what answers that the detected load is 
more than predetermined load as said load detecting means, and detects an overloaded state will 
be adopted, in addition to operation [ which / of claim 23 to claim 25 ], an overloaded state is 
certainly detectable. 

[0091]If it is a fan motor controller of claim 27, as said overload detection means, Answer having 
become beyond the overload decision value as which a current value expresses an overloaded 
state, and an overloaded state is detected, Since a current value adopts what answers having 
become below a return decision value showing a clear overload state, and detects a clear 
overload state, In addition to operation [ which / of claim 23 to claim 26 ], a number-of-rotations 
fall and a number-of-rotations rise can be performed appropriately, and current can be 
decreased by extension. 

[0092]If it is a fan motor controller of claim 28, as said overload detection means, Since the 
thing containing a decision value setting-out means to set up at least one side of an overload 
decision value and a return decision value according to number of rotations is adopted, in 
addition to an operation of claim 27, in consideration of air capacity, overheating of a fan control 
means can be prevented positively. 

[0093]If it is a fan motor controller of claim 29, as said decision value setting-out means, Since 
that to which a low rotational frequency sets as greatly as the number of highs rotational at 
least one side of an overload decision value and a return decision value smaller is adopted, in 
addition to an operation of claim 28, protection of a more effective fan control means can be 
attained. 

[0094]If it is a fan motor controller of claim 30, as said decision value setting-out means, It 
answers that it is the number of rotations more than the highest use number of rotations at 
least in one side of an overload decision value and a return decision value, Since what is set as 
the value in the highest use number of rotations is adopted, In addition to an operation of claim 
28 or claim 29, the number of rotations more than the highest use number of rotations can be 
decelerated to near the highest use number of rotations, and restriction of fan motor current 
and prevention of the thermal runaway of a fan control means can be attained by extension. 
[0095]If it is a fan motor controller of claim 31, since that by which an overload decision value is 
set as the current value in a heavy load as said decision value setting-out means as a low 
rotational frequency will be adopted, you can make it fallen and attached to the number of 
rotations according to load in addition to operation [ which / of claim 28 to claim 30 ]. 
[0096]If it is a fan motor controller of claim 32, as said decision value setting-out means, Since 
that by which an overload decision value is set as the current value in a heavy load as the 
number of highs rotational is adopted, when it judges with an overload once in addition to 
operation [ which / of claim 28 to claim 30 ], it can slow down promptly. 
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[0097]If it is a fan motor controller of claim 33, since what sets up an overload decision value as 
said decision value setting-out means according to a operating range will be adopted, in addition 
to operation [ which / of claim 28 to claim 30 ], flexibility of the control to load can be enlarged. 
[0098]If it is a fan motor controller of claim 34, as said overload detection means, Since what 
sets the overload decision value in the highest use number of rotations as a larger value than 
the current value equivalent to the maximum load which should be made to start a fan motor is 
adopted, in addition to operation [ which / of claim 23 to claim 33 ], it can rotate with a 
maximum engine speed certainly at the time of regular. 

[0099]If it is a fan motor controller of claim 35, as said overload detection means, Since what 
adopts a direct-current value, the peak hold value of fan motor current, or average value as a 
current value is adopted, in addition to operation [ which / of claim 23 to claim 34 ], stabilization 
of a detection value and reduction of microcomputer processing can be attained. 
[0100]If it is a fan motor controller of claim 36, as said rotating speed command control means, 
Since what sets up more greatly than the stabilization time of speed control the preset value 
change degree of a rotating speed command is adopted, in addition to operation [ which / of 
claim 35 ], stability of operation is securable from claim 23. 

[0101]If it is a fan motor controller of claim 37, as said rotating speed command control means, 
Since what is set up become a rise in heat lower than the rise in heat in which a fan control 
means destroys the preset value reduction degree of a rotating speed command is adopted, in 
addition to operation [ which / of claim 23 to claim 35 ], positive protection of a fan control 
means can be attained. 

[0102]If it is a fan motor controller of claim 38, as said overload detection means, A decision 
value is set up for every value coarser than number-of-rotations resolution, and since what 
determines the value in the number of rotations of a between by interpolation processing is 
adopted, in addition to operation [ which / of claim 23 to claim 37 ], simplification of the control 
software and reduction of the memory space of a microcomputer can be attained. 
[0103]If it is a fan motor controller of claim 39, as said fan control means, Since what answers 
that a rotating speed command and real engine speed are below waveform output stop number 
of rotations at the time of number-of-rotations fall operation, and suspends a waveform output 
is adopted, in addition to operation [ which / of claim 23 to claim 38 ], the prevention from 
malfunction by an overheat protection and engine speed fluctuation can be attained. 
[0104]Since what is usually set [ be / it / under / operation / responding ] up will be adopted as 
said fan control means while starting waveform output stop number of rotations if it is a fan 
motor controller of claim 40, in addition to an operation of claim 39, the stability of operation in 
the time of the acceleration after starting and normal operation is securable. 
[0105]If it is a fan motor controller of claim 41, as said fan control means, Since what sets 
waveform output stop number of rotations [ be / it / under / starting / correspondence ] as a 
value usually lower than waveform output stop number of rotations [ be / it / under / 
operation / correspondence ] is adopted, in addition to an operation of claim 40, prevention of 
the malfunction at the time of starting can be attained especially. 

[0106]If it is a fan motor controller of claim 42, as said fan control means, Since what turns off 
all the switching elements contained in a fan control means at the time of a waveform output 
stop is adopted, in addition to operation [ which / of claim 39 to claim 41 ], the direct-current 
excess voltage prevention at the time of strong wind impression and the prevention from 
malfunction can be attained. 

[0107]If it is a fan motor controller of claim 43, since what drives the fan contained in an air 
conditioner as a fan motor will be adopted, the same operation as any of claim 23 to claim 42 
they are can be attained by applying to an air conditioner. 

[0108]If it is a fan motor controller of claim 44, since a brushless DC motor is adopted as a fan 
motor, in addition to operation [ which / of claim 23 to claim 43 ], energy saving can be attained. 
[0109] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the fan 
motor controlling method of this invention and the mode of operation of that device are 
explained in detail. 
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[01 10] Drawing 1 is a block diagram showing one embodiment of the fan motor controller of this 
invention. 

[01 1 1]This fan motor controller supplies AC power 1 to the rectification circuit 1a, it generates 
direct current voltage, impresses this direct current voltage to the inverter main circuit 2a, and 
supplies the output wave from the inverter main circuit 2a to the stator winding 3a of the 
brushless DC motor 3. And he is trying to rotate the fan 3c by the rotator 3b of the brushless 
DC motor 3. 

[01 12]The position signal Hu outputted from three Hall sensors 4 included in the brushless DC 
motor 3, Hv, and Hw are considered as an input, The number-of-rotations operation part 5 which 
computes the present number of rotations based on the cycle of a position signal, The current 
detecting circuit 6 which detects the current in the DC part of the inverter main circuit 2a, 
Number-of-rotations instruction v* supplied from the present number of rotations and the 
outside, and the overload detection and the number-of-rotations fall control section 7 which 
compute number-of-rotations instruction vs* by performing overload detection and a number- 
of-rotations fall operation by considering detection current as an input, The revolving-speed- 
control part 8 which computes duty instruction D* by performing a revolving-speed-control 
operation by considering the present number of rotations and number-of-rotations instruction 
vs* as an input, The driving signal preparing part 9 which outputs the gating signal Gu, Gv, Gw, 
Gx, Gy, and Gz by considering the position signal Hu, Hv, Hw, and duty instruction D* as an 
input, While outputting the gate drive signal which performs overcurrent protection by 
considering detection current as an input, and controls one of each switching element of the 
inverter main circuit 2a, and OFF by considering the overcurrent protection circuit 10 which 
outputs an overcurrent protection signal, the gating signal Gu and Gv, Gw, Gx, Gy, and Gz as an 
input, It has gate drive circuit 2b which suspends the output of a gate drive signal by considering 
an overcurrent protection signal as an input. 

[0113]The operation of the fan motor controller of the above-mentioned composition is as 
follows. 

[01 14]When the current detecting circuit 6 detects a direct current, for example, a 
microcomputer performs motor control, it inputs from AD input port. 

[0115]In overload detection and the number-of-rotations fall control section 7, it judges whether 
it is an overload based on the current value and the present number of rotations which were 
detected, and in the case of an overload, number-of-rotations instruction v* supplied from the 
outside is reduced, and new number-of-rotations instruction vs* is created to it. 
[0116]In the revolving-speed-control part 8, revolving speed control is performed based on 
number-of-rotations instruction vs* and the present number of rotations. The operation of other 
control sections is the same as that of the case where number-of-rotations fall control is not 
performed. 

[01 17]In the above-mentioned embodiment, although he is trying to detect the direct-current 
value of the inverter main circuit 2a, it is possible for motor current to be detected and for it to 
be made to perform overload detection. 
[01 18]Furthermore, it explains. 

[01 19]When driving a fan motor in an air conditioner etc., since the produced heat of the inverter 
main circuit 2a is decided by the value of a loss of the inverter main circuit 2a, it is largely based 
on a current value. On the other hand, it depends on the number of rotations for the chilling 
effect by the wind which the fan 3c makes. Therefore, when performing a suitable inverter 
overheat protection, it is preferred to protect by detecting the number of rotations and current 
value. 

[0120] Drawing 2 is a figure showing the change according to the number of rotations of the 
direct-current value at the time of seting constant load given from the outside in the outdoor 
fan motor of an air conditioner, the motor current value, and the inverter temperature rise value 
(driver temperature rise value). 

[0121]Since a current value decreases and calorific value decreases by lowering number of 
rotations so that drawing 2 may show, a temperature rise value decreases. Therefore, for the 
overheat protection of an inverter, when a direct current or motor current is detected and an 
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overload is detected, it is effective to lower number-of-rotations instructions, to reduce real 
engine speed, and to decrease a current value. 

[0122]It is important here to control the rise in heat of an inverter, continuing rotation, when an 
overload is detected without suspending a fan motor immediately. 

By doing in this way, in the case of an air conditioner, heat exchanger passing air quantity can be 
secured, and refrigerant control can be performed stably. 

[0123]That is, the overheat protection of an inverter and air-capacity reservation can be 
reconciled by adopting the above-mentioned embodiment. 

[0124] Drawing 3 is a flow chart explaining one embodiment of the fan motor controlling method 
of this invention. 

[0125]When it judges whether a detected current value is beyond an overload judging current 
value and is judged with a detected current value being beyond an overload judging current value 
in step SP1, In step SP2, vs*(n) =vs*(n-1)-vdown is calculated, and number-of-rotations 
instructions are reduced. Here, the number-of-rotations command value which asks for vs* (n) 
this time, the number-of-rotations command value which asked for vs* (n-1) last time, and 
vdown are the number-of-rotations instruction fall values per 1 control cycle. 
[01 26]When judged with a detected current value not being beyond an overload judging current 
value in step SP1, In step SP3, when it judges whether it is under [ number-of-rotations 
instruction fall ] ****** (vs*<v*) and is judged with it not number-of-rotations instruction being 
under fall, in step SP4, processing {vs*(n) =v*} which does not change number-of-rotations 
instructions is performed. 

[01 27]When judged with it number-of-rotations instruction being under fall in step SP3, When it 
judges whether a detected current value is below a return judging current value and is judged 
with a detected current value being below a return judging current value, vs*(n) =vs*(n-1)+vup is 
calculated, and number-of-rotations instructions are made to increase in step SP6 in step SP5. 
On the contrary, when judged with a detected current value not being below a return judging 
current value in step SP5, in step SP7, processing {vs*(n) =vs* (n-1)} holding number-of- 
rotations instructions is performed. Here, vup is an increase value in a number-of-rotations 
instruction per 1 control cycle. 

[0128]And when processing of step SP2, processing of step SP4, processing of step SP6, or 
processing of step SP7 is performed, obtained number-of-rotations instruction vs* (n) is 
supplied to a revolving-speed-control part. 

[0129]Therefore, if detection current becomes beyond an overload judging current value as 
shown in (A) among drawing 5 , number-of-rotations fall operation will be started promptly, and 
operation falls and sticks at the number of rotations used as the current of less than an overload 
judging current value. And return operation is performed only after load decreases and becoming 
below a return judging current value. 

[0130]When load balances with the current value in a stop area after starting once fall operation 
since there is a number-of-rotations fall operation stop region, there is a case where number of 
rotations will not change at number of rotations lower than a rotating speed command. In this 
case, if load is constant at the time of a number-of-rotations fall, engine speed fluctuation is 
small. 

[0131] Drawing 4 is a flow chart explaining other embodiments of the fan motor controlling 
method of this invention. 

[0132]When it judges whether a detected current value is beyond an overload judging current 
value and is judged with a detected current value not being beyond an overload judging current 
value in step SP1, In step SP2, when it judges whether it is under [ number-of-rotations 
instruction fall ] ****** (vs*<v*) and is judged with it not number-of-rotations instruction being 
under fall, in step SP3, processing {vs*(n) =v*} which does not change number-of-rotations 
instructions is performed, and a fall working flag is set to 0 in step SP4. 

[01 33]When judged with it number-of-rotations instruction being under fall in step SP2, In step 
SP5, when it judges whether a detected current value is below a return judging current value and 
is judged with a detected current value not being below a return judging current value, in step 
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SP6, it is judged whether a fall working flag is 1. 

[0134]And when judged with a detected current value being below a return judging current value 
in step SP5, or when it is judged with a fall working flag not being 1 in step SP6. In step SP7, 
calculate vs*(n) =vs*(n-1 )+vup, number-of-rotations instructions are made to increase, and a 
fall working flag is set to 0 in step SP8. 

[01 35]When judged with a detected current value being beyond an overload judging current value 
in step SP1, or when it is judged with a fall working flag being 1 in step SP6 f In step SP9, vs*(n) 
=vs*(n-1)-vdown is calculated, number-of-rotations instructions are reduced, and a fall working 
flag is set to 1 in step SP1 0. 

[0136]Therefore, number of rotations continues falling until detection current becomes beyond 
an overload judging current value, and it will reach below a return judging current value if 
number-of-rotations fall operation is started as shown in (B) among drawing 5 . moreover — if it 
goes into number-of-rotations return operation by the current decrease by number-of-rotations 
fall operation, or the current decrease by reduction in load — beyond an overload judging 
current value — number of rotations continues rising until it becomes. 

[0137]For this reason, even if load is constant, engine speed fluctuation becomes large, but the 
response to that part load change is good. It does not fall and attach at number of rotations 
lower than a rotating speed command. 

[0138]The embodiment of drawing 3 or drawing 4 is explained further. 

[0139]In the use which cools an inverter (or radiation fin) like the fan motor for air conditioners 
by the wind which oneself generates, since the refrigeration capacity (air capacity) changes with 
the number of rotations of a fan even if a current value is the same, namely, calorific value is the 
same, inverter temperature also changes. Therefore, for an inverter overheat protection, it is 
desirable to set up the overload judging current value according to number of rotations. An 
inverter can be protected simultaneously, holding the heat exchanger passing air quantity which 
changes by setting up in this way according to the strength of adverse wind load as much as 
possible. 

[0140]At this time, since refrigeration capacity is as small as a low rotational frequency, if it is 
the same calorific value, inverter temperature becomes high. If it puts in another way, a more 
effective inverter overheat protection can be performed by making calorific value (namely, 
current value) small as a low rotational frequency. That is, more effective inverter protection can 
be performed because a low rotational frequency sets up as greatly as the number of highs 
rotational smaller the overload judging current value set up according to number of rotations. 
[0141]About a return judging current value, it changes with number of rotations too to perform 
return operation promptly. That is, although what is necessary is just to consider it as the value 
according to an overload judging current value, when performing operation which is returned 
when the current value itself turns into below a predetermined value, it can also be considered 
as constant value irrespective of number of rotations. 

[0142]The field more than the highest use number of rotations of a fan motor is number of 
rotations which originally is not needed. 
A current value also becomes larger. 

Since it is not desirable to rotate a fan motor in such a field, Even when the load given from the 
outside is small, number-of-rotations fall operation can be performed and it can be made to slow 
down to near the highest use number of rotations in the field more than the highest use number 
of rotations by setting an overload judging current value as the value in the highest use number 
of rotations. In particular, it becomes important from a viewpoint of motor current restrictions 
and the prevention from an inverter thermal runaway to consider it as such a preset value. 
[0143]As shown in drawing 6 in consideration of such a point, it is preferred to change an 
overload judging current value and a return judging current value according to number of 
rotations. 

[0144]Since there is no meaning of protection if an inverter and a fan motor carry out a thermal 
runaway in front rather than protecting when protecting by performing overload detection, an 
inverter or a fan motor needs to make an overload judging current value the current value which 
does not carry out a thermal runaway. 
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[0145]Since it will become impossible to drive at the number of rotations at the time of calm if 
an overload judging current value is smaller than the current value at the time of calm, it is 
meaningless even if it uses such a preset value. If it was similarly considered as the value which 
cannot go into return operation at the time of calm about the return judging current value, 
operation demanded as a fan motor cannot be performed and it is completely meaningless. 
[0146]Generally there is dispersion in a direct-current value and a motor current value, and a 
detection error occurs also in the case of current detection. If the difference of an overload 
judging current value and a return judging current value is set as a value smaller than this 
dispersion and error, it will become impossible to perform operation currently originally assumed 
but to perform a suitable inverter overheat protection. Then, both current values are set up 
make the difference of an overload judging current value and a return judging current value larger 
than this dispersion and error. 

[0147]Subsequently, setting out of an overload judging current value is explained concretely. 
[0148](a) and (b) are the figures showing the example of the direct-current detection value at 
the time of calm, and the time of an adverse wind, and an overload judging current set value 
among drawing 7 . 

[0149]As shown also in drawing 2 , a current value increases according to the increase in number 
of rotations. Although the rate of change over number of rotations changes when the adverse 
wind of ****** is given, bigger current than the time of calm flows. 

[0150]** of (a) shows the state where the overload judging current value was made into the 
preset value equivalent to a heavy load as the low rotational frequency, among drawing 7 . 
[0151]In this case, in order to bear a heavy load more with a low rotational frequency, when an 
adverse wind which starts an overload judging current value is given, it is fallen and attached to 
the number of rotations of an adverse wind formal meeting for engagement. And whenever it 
changes the strength of an adverse wind, the number of rotations fallen and attached will also be 
changed. However, it has the advantage that the response to a load change is good. 
[0152]** of (a) shows the state where the overload judging current value was made into the 
preset value equivalent to a heavy load as the number of highs rotational, among drawing 7 . 
[0153]In this case, if an adverse wind which starts an overload judging current value continues 
blowing in order to bear a heavy load more with the number of highs rotational, number of 
rotations will fall rapidly. Therefore, it is suitable when lowering number of rotations promptly 
when the load beyond a predetermined value is applied, and making it stop. 
[0154]**** of (b) combines **** of (a) among drawing 7 among drawing 7 . 

[0155]Among drawing 7 , ** of (b) considers it as the preset value from which it is as equivalent 
to a heavy load as a low rotational frequency by more than certain number-of-rotations n1, and 
less than [ n1 ] shows the state where it was considered as the preset value with which it is as 
equivalent to a heavy load as the number of highs rotational. 

[0156]In this case, load is borne more by low rotation and, less than [ it ], load is borne more by 
a high rotational more than n1. Namely, what is necessary is to consider it as the preset value 
which thought the response as important, since the chilling effect is large because of wind-speed 
size, and just to use such a preset value at the number of rotations below it, above a certain 
number of rotations, to stop immediately, since the chilling effect is small. 
[0157]** of (b) considers it as the preset value which is more equivalent to a heavy load with 
the number of highs rotational by more than certain number-of-rotations n2 among drawing 7 , 
and less than [ n2 ] shows the state where it was considered as the preset value which is more 
equivalent to a heavy load with a low rotational frequency. 

[0158]In this case, load is borne more by a high rotational and, less than [ it ], load is borne more 
by low rotation more than n2. Namely, what is necessary is just to make it into such a preset 
value, when to secure absolutely is required, or when you decelerate a certain air capacity to the 
number of rotations in a situation which serves as the minimum at number of rotations with a 
rise in heat above predetermined load. 

[0159]Among drawing 7 , in **** of (b), although the number of rotations which changes setting 
out is set only to one of n1 or the n2, it is good also as setting out which changes inclination of 
an overload judging current set value, and number of rotations falls off and attaches by several 
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points by a revolutions region. 

[01 60] Drawing 8 is a block diagram showing other embodiments of the fan motor controller of 
this invention. 

[0161]The point that this fan motor controller differs from the fan motor controller of dr awing 1 
is only a point of having formed the peak hold circuit 1 1 between the current detecting circuit 6, 
and overload detection and a number-of-rotations fall control section 7. 
[01 62] Although the instantaneous value of a direct current is changed when this fan motor 
controller is adopted, by using a peak hold value, the influence of such change can be eliminated 
(refer to drawing 9 ), and stable control can be realized. 

[01 63] Although values differ, since they are accompanied by the same change, they can be 
changed into a peak hold circuit and a peak hold value and average value can also adopt a mean 
value circuit, so that drawing 9 may show. When using motor current as a current value for 
detecting an overload, same control can be realized by using a peak hold value or an effective 
value. 

[01 64] Although it is preferred to set up for every number of rotations as for said overload 
judging current value and a return judging current value, if the preset value is established for 
every number-of-rotations resolution, the table on the software of a microcomputer will become 
large and will press memory space. Drawing 10 is a figure explaining how to cancel such 
inconvenience, can set up an overload judging current value for every number of rotations 
coarser than number-of-rotations resolution, and can determine the overload judging current 
value in the number of rotations of a between by the interpolating calculation based on a preset 
value. 

[0165]Since the number of drive revolutions of the fan motor for air conditioners is an a 
maximum of 1200 ** m grade, if the number of elements of a suitable table is considered to be 
five to about 20, specifically, it should just set the set interval of an overload judging current 
value as not less than 50 rpm and about 200 rpm or less. 

[0166]For example, if an overload judging current value is established every 100 rpm from 0 rpm 
to 1 100 rpm and the value is set to Ijudge (0) - Ijudge (11), The overload judging current value in 
the present number of rotations Nrpm is computable by calculating drxdi/100+Ijudge(i). Here, i is 
N/100 of integer part, di=Ijudge(i+1)-Ijudge(i), and dr=N-100xi. 

[01 67] Drawing 1 1 is a flow chart explaining the embodiment of further others of the fan motor 
controlling method of this invention. 

[0168]When the time of starting or no (was the waveform output stop number of rotations 1 
passed once?) is judged and it is judged with it being at the starting time in step SP1, In step 
SP2, waveform output stop number of rotations is set as the waveform output stop number of 
rotations 1, and when conversely judged with it not being in step SP1 at the starting time, in 
step SP3, waveform output stop number of rotations is set as the waveform output stop number 
of rotations 2. 

[0169]And when processing of step SP2 or processing of step SP3 is performed. In step SP4, a 
rotating speed command is less than waveform output stop number of rotations, And when it 
judges whether the present number of rotations is less than waveform output stop number of 
rotations and is judged with at least one side of a rotating speed command and the present 
number of rotations not being less than waveform output stop number of rotations, in step SP5, 
a waveform output (number-of-rotations fall operation) is continued. On the contrary, when 
judged with both a rotating speed command and the present number of rotations being less than 
waveform output stop number of rotations in step SP4, a waveform output is suspended in step 
SP6. 

[0170]Therefore, at the time of operation, as shown in (a) among drawing 12 , when the waveform 
output stop number of rotations 1 is adopted as waveform output stop number of rotations in 
the case of performing number-of-rotations fall operation and both the present number of 
rotations and a rotating speed command turn into less than one waveform output stop number of 
rotations, a waveform output is usually suspended. 

[0171]At the time of starting, the waveform output stop number of rotations 2 lower than the 
waveform output stop number of rotations 1 as waveform output stop number of rotations in the 
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case of performing number-of-rotations fall operation is adopted, and when both the present 
number of rotations and a rotating speed command turn into less than two waveform output stop 
number of rotations, a waveform output is suspended. 
[01 72] Furthermore, it explains. 

[0173]When number of rotations falls enough at the time of number-of-rotations fall operation, It 
could not carry out daring to drive a fan motor, the heat exchanger passing air quantity it is 
bigger to leave and rotate reversely to external load could be obtained, and it is more desirable 
to suspend a waveform output also from a viewpoint of inverter protection, since external load 
(adverse wind) is considered to be in a strong considerable state. That is, the waveform output 
stop number of rotations in the case of performing number-of-rotations fall operation is 
provided, and a waveform output is suspended when both a rotating speed command and real 
engine speed become a value not more than it. If this judgment is performed only, for example by 
real engine speed, also when number of rotations falls to load not increasing by line voltage 
variation etc., a waveform output will be suspended, and the case where original fan motor 
operation cannot be performed will arise. 

[0174]In order to perform this waveform output stop operation certainly also near the minimum 
rotating speed at the time of operation, it is necessary to take a certain amount of margin and to 
set up waveform output stop number of rotations to the minimum rotating speed command (the 
minimum use number of rotations). Since the stability to an overload will become low before real 
engine speed has accelerated to the waveform output stop number of rotations if the waveform 
output stop number of rotations same also at the time of starting is used, it is preferred to set 
up another waveform output stop number of rotations at the time of starting. 
[01 75]In consideration of these points, at the time of starting, even if processing of the flow 
chart of drawing 1 1 is usually any at the time of operation, it can perform a good waveform 
output stop. 

[01 76] Although there is the method of making off only the driving signal of the switching element 
of the single-sided arm which is not performing chopping of the inverter main circuit as the one 
method of the above-mentioned waveform output stop, If this method is applied to a fan motor 
controller, induced voltage will occur in a fan motor with the load (a fair wind, an adverse wind) 
given from the outside, and operation to which an inverter carries out pressure up of the direct 
current voltage for the role of a chopper sure enough will be performed. Other methods include 
the method of making off the driving signal of all the switching elements of an inverter main 
circuit. Since this method is not accompanied by the operation which carries out pressure up of 
the direct current voltage, it is more preferred than the former method. 

[0177]In each above embodiment, it is possible to adopt AC motors, such as not only a brushless 
DC motor but an induction motor, as a fan motor. However, since the motor efficiency of an 
induction motor and a brushless DC motor is as being shown in drawing 13 , it is preferred to 
adopt a brushless DC motor as a fan motor. 
[0178] 

[Effect of the Invention]The invention of claim 1 can attain protection of a fan motor and a fan 
control means certainly, and does so the characteristic effect that sufficient air capacity is 
moreover securable. 

[0179]The invention of claim 2 can make an increase and fall of a current value perform more 

positively, attains protection of a fan motor and a fan control means by extension, and does so 

the characteristic effect that sufficient air capacity is moreover securable. 

[01 80]The invention of claim 3 does so the same effect as claim 1 or claim 2 using a current 

value. 

[0181]In addition to which effect of claim 1 to claim 3, the invention of claim 4 does so the 
characteristic effect that an overloaded state is certainly detectable. 

[0182]In addition to which effect of claim 1 to claim 4, the invention of claim 5 can perform 
appropriately a number-of-rotations fall and a number-of-rotations rise, and does so by 
extension the characteristic effect that current can be decreased. 

[0183]In addition to the effect of claim 5, the invention of claim 6 does so the characteristic 
effect that overheating of a fan control means can be positively prevented in consideration of air 
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capacity. 

[0184]In addition to the effect of claim 6, the invention of claim 7 does so the characteristic 
effect that protection of a more effective fan control means can be attained. 
[0185]In addition to the effect of claim 6 or claim 7, the invention of claim 8 can decelerate the 
number of rotations more than the highest use number of rotations to near the highest use 
number of rotations, and does so by extension the characteristic effect that restriction of fan 
motor current and prevention of the thermal runaway of a fan control means can be attained. 
[0186]The invention of claim 9 does so the characteristic effect of the ability to make it fallen 
and attached to the number of rotations according to load in addition to which effect of claim 6 
to claim 8. 

[0187]The invention of claim 10 does so the characteristic effect that it can slow down promptly, 

when it judges with an overload once in addition to which effect of claim 6 to claim 8. 

[0188]In addition to which effect of claim 6 to claim 8, the invention of claim 1 1 does so the 

characteristic effect that flexibility of the control to load can be enlarged. 

[0189]In addition to which effect of claim 1 to claim 11, the invention of claim 12 does so the 

characteristic effect that it can rotate with a maximum engine speed certainly at the time of 

regular. 

[0190]In addition to which effect of claim 1 to claim 12, the invention of claim 13 does so the 
characteristic effect that stabilization of a detection value and reduction of microcomputer 
processing can be attained. 

[0191]The invention of claim 14 does so the characteristic effect that stability of operation is 
securable from claim 1 in addition to which effect of claim 13. 

[0192]In addition to which effect of claim 1 to claim 13, the invention of claim 15 does so the 
characteristic effect that positive protection of a fan control means can be attained. 
[0193]In addition to which effect of claim 1 to claim 15, the invention of claim 16 does so the 
characteristic effect that simplification of the control software and reduction of the memory 
space of a microcomputer can be attained. 

[0194]In addition to which effect of claim 1 to claim 16 of claim 17, the characteristic effect that 
the prevention from malfunction by an overheat protection and engine speed fluctuation can be 
attained is done so. 

[0195]In addition to the effect of claim 17, the invention of claim 18 does so the characteristic 
effect that the stability of operation in the time of the acceleration after starting and normal 
operation is securable. 

[0196]In addition to the effect of claim 18, especially the invention of claim 19 does so the 
characteristic effect that prevention of malfunction can be attained at the time of the 
acceleration after starting. 

[0197]In addition to which effect of claim 17 to claim 19, the invention of claim 20 does so the 
characteristic effect that the direct-current excess voltage prevention at the time of strong 
wind impression and the prevention from malfunction can be attained. 

[0198]The invention of claim 21 does so the same effect as any of claim 1 to claim 20 they are 
by applying to an air conditioner. 

[0199]In addition to which effect of claim 1 to claim 21, the invention of claim 22 does so the 
characteristic effect that energy saving can be attained. 

[0200]The invention of claim 23 can attain protection of a fan motor and a fan control means 
certainly, and does so the characteristic effect that sufficient air capacity is moreover securable. 

[0201 ]The invention of claim 24 can make an increase and fall of a current value perform more 
positively, attains protection of a fan motor and a fan control means by extension, and does so 
the characteristic effect that sufficient air capacity is moreover securable. 

[0202]The invention of claim 25 does so the same effect as claim 23 or claim 24 using a current 
value. 

[0203]In addition to which effect of claim 23 to claim 25, the invention of claim 26 does so the 
characteristic effect that an overloaded state is certainly detectable. 

[0204]In addition to which effect of claim 23 to claim 26, the invention of claim 27 can perform 
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appropriately a number-of-rotations fall and a number-of-rotations rise, and does so by 
extension the characteristic effect that current can be decreased. 

[0205]In addition to the effect of claim 27, the invention of claim 28 does so the characteristic 
effect that overheating of a fan control means can be positively prevented in consideration of air 
capacity. 

[0206]In addition to the effect of claim 28, the invention of claim 29 does so the characteristic 
effect that protection of a more effective fan control means can be attained. 
[0207]In addition to an operation of claim 28 or claim 29, the invention of claim 30 can 
decelerate the number of rotations more than the highest use number of rotations to near the 
highest use number of rotations, and does so by extension the characteristic effect that 
restriction of fan motor current and prevention of the thermal runaway of a fan control means 
can be attained. 

[0208]The invention of claim 31 does so the characteristic effect of the ability to make it fallen 
and attached to the number of rotations according to load in addition to which effect of claim 28 
to claim 30. 

[0209]The invention of claim 32 does so the characteristic effect that it can slow down promptly, 
when it judges with an overload once in addition to which effect of claim 28 to claim 30. 
[0210]In addition to which effect of claim 28 to claim 30, the invention of claim 33 does so the 
characteristic effect that flexibility of the control to load can be enlarged. 

[021 1]In addition to which effect of claim 23 to claim 33, the invention of claim 34 does so the 
characteristic effect that it can rotate with a maximum engine speed certainly at the time of 
regular. 

[0212]In addition to which effect of claim 23 to claim 34, the invention of claim 35 does so the 
characteristic effect that stabilization of a detection value and reduction of microcomputer 
processing can be attained. 

[0213]The invention of claim 36 does so the characteristic effect that stability of operation is 
securable from claim 23 in addition to which effect of claim 35. 

[0214]In addition to which effect of claim 23 to claim 35, the invention of claim 37 does so the 
characteristic effect that positive protection of a fan control means can be attained. 
[0215]In addition to which effect of claim 23 to claim 37, the invention of claim 38 does so the 
characteristic effect that simplification of the control software and reduction of the memory 
space of a microcomputer can be attained. 

[0216]In addition to which effect of claim 23 to claim 38, the invention of claim 39 does so the 
characteristic effect that the prevention from malfunction by an overheat protection and engine 
speed fluctuation can be attained. 

[0217]In addition to the effect of claim 39, the invention of claim 40 does so the characteristic 
effect that the stability of operation in the time of the acceleration after starting and normal 
operation is securable. 

[0218]In addition to the effect of claim 40, especially the invention of claim 41 does so the 
characteristic effect that prevention of malfunction can be attained at the time of the 
acceleration after starting. 

[0219]In addition to which effect of claim 39 to claim 41, the invention of claim 42 does so the 
characteristic effect that the direct-current excess voltage prevention at the time of strong 
wind impression and the prevention from malfunction can be attained. 

[0220]The invention of claim 43 does so the same effect as any of claim 23 to claim 42 they are 
by applying to an air conditioner. 

[0221 ]In addition to which effect of claim 23 to claim 43, the invention of claim 44 does so the 
characteristic effect that energy saving can be attained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing one embodiment of the fan motor controller of this 
invention. 

[Drawing 2] It is a figure showing the change characteristic depending on the number of rotations 
of a direct-current value, a motor current value, and a driver temperature rise value. 
[Drawing 3] It is a flow chart explaining one embodiment of the fan motor controlling method of 
this invention. 

[Drawing 4] It is a flow chart explaining other embodiments of the fan motor controlling method of 
this invention. 

[Drawing 5] It is a figure explaining number-of-rotations fall operation and number-of-rotations 
return operation. 

[Drawing 6] It is a figure showing the change characteristic for which it depends on the number of 
rotations of a current value, an overload judging current value, and a return judging current value 
at the time of no-load. 

[Drawing 7] It is a figure showing the change characteristic depending on the number of rotations 
of the current detecting value at the time of calm, and the time of an adverse wind, and an 
overload judging current set value. 

[Drawing 8] It is a block diagram showing other embodiments of the fan motor controller of this 
invention. 

[Drawing 9] It is a figure showing aging of the instantaneous value of a direct current, average 
value, and a peak hold value. 

[Drawing 10] It is a figure explaining calculation of the overload judging current value set up for 
every coarse number of rotations, and the overload judging current value in the present number 
of rotations. 

[Drawing 11] It is a flow chart explaining the embodiment of further others of the fan motor 
controlling method of this invention. 

[Drawing 12] It is a figure explaining the operation at the time of waveform output stop number of 
rotations and a waveform output stop. 

[Drawing 13] It is a figure showing the change characteristic depending on the number of 

rotations of the motor efficiency of a brushless DC motor and an induction motor. 

[Drawing 14] It is a block diagram showing the conventional fan motor controller. 

[Drawing 15] It is a figure which illustrates creation of an energization driving signal 120 degrees. 

[Drawing 1 6] It is a flow chart explaining the processing in a driving signal preparing part. 

[Drawing 17] It is a figure explaining creation of a stop signal. 

[Description of Notations] 

2a Inverter main circuit 2b gate drive circuit 

3 Brushless DC motor Seven Overload detection and number-of-rotations fall control section 
8 Revolving-speed-control part Nine Driving signal preparing part 
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sr^tfr. k%¥fmt~rz>7 7>*~-9®mmmo 

[it** 2 5 ] fflrflBftffittft^gi: (7) tt, 7r>K 
>"t—9<D ®m$kt SrfflV^-CAHMftftSrff 5 fcOTrfeS 

It** 2 3£7fcttf»**2 4tgt©7r^ **MH 

[ft ** 2 6 ] Sfff5*?t^*a#S ( 7 ) tt, tfefci $ ti, 
fc*ffi#3f£A#£JLhT* 5ri brig* Wttffi 
4rtft*r*-«l*#*2 3?!>>fclt**2 5 ©M-uWclEttW 

w*i2 7] BtjiBiiA#^^#® (7) i±. mmm 

ftffitttt Srttftii- 6 1 W -e & 5 ft** 2 3 1>> fe it** 2 

[»*S2 8] lifriEilAffitfc&^a (7) tt, 

R3fe1"SW*«KJ£#a (7) £^tfff**2 7 (c|5* 
<D7 r 'y^~-9MW*&Mo 

[it**2 9] «riBWi&«»fe¥a (7) t± % iiAW 
*£ < , ffiEMEftft £Vh S < Rj&i-* 

2 8 ^077^-^11*811. 
[SM3 0] IWEWS«R«¥a (7) tt, 

K# It « HfcR JEi- 5 1 ©T? *> 5 It** 2 8 3; 7t ttlt * 
5 2 9 (-fB«CD7 7" >^r-9UW&Mo 

[It** 3 1] t(ffE*lJ3t«R«#a (7) tt> 
Wfeltt, <eHME»«4fiaiAffifK:*5»t5««lffi^K:S-r 
StsO-efcStt*^ 8#>ibit**3 OW{pItl^^iE*c 

©7 7> ; e-?WSE, 

[lt**3 2] WIEWJ&«Rfe#a (7) tt, i&ftffi 

5t©t?*)SMf*3«2 8 a> felt** 3 o ©ffrn*»tiaii 
©7r^- 9mmmUo 

[it**3 3] iwn&wjfeiiKS^a (7) sfetc 
^tcjs cTiiA^jSffi^ia^s 1 «75T-fe5ft ** 2 

8 felt** 3 0 Oftrtl*»K:|B(R07 7 ^-9®mB 

So 

[»*«3 4] *fjfeiiA#^#a (7) ftfSffi 
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fflmte&teasttsifl^ffi^jsftes 7 7 7?-? (3) 

frjBHS-a-S^tlr^AirmfflS-f-SWafU: ^ <£>.*£ 
vMI[tcRS1-5'b©-e*>«lf*?C2 3a>fe!i**3 3© 

[ft** 3 5] tfrsaiiA7t^*p^a (7) «:, mm 

Kit* fctt¥*&ft4 fcttl§afit£Sffl-f 5 t OTffc 5» 
**2 3/^fclt**3 4WfBm^(-f£fcW7 7>' : t-^ 

10 [lt**3 6] iifjiE^®i£fc$»#a (7) « % m 

k*£<R£-f3<b<Z>7?;fc3lt**2 3/5^lt**3 5 

[»M3 7] sfnait^iHi*5tww«#a (7) « % ^ 

*E<E#©RSf1fl**«#V ^77 ^*J»¥a (2a) 

SI'S 5 It** 2 3^b«**3 5©{srn*^ 

[It**3 8] SfffBiiA^^^a (7) tt, WJfeft 
20 SrEKKBc^tgJ; *) fcfiv^ftttfcRJEU ra©HI(E8cfc: 
*j tt z> \% £ ffimi&mz i d swt-f 5 1> © -e *> s it** 2 
3 /S^bit ** 3 7 ©flrft^wBiR©:? 7 ^-^flBtpis 

So 

[ff**3 9] ffjfB7 7^ftlJfl#a (8) (4, HHEft 

tt07?fc5lt**2 3^ bit** 3 8 0>faiXi&»ME*fc© 
7 7^-^$W^SSo 

iit**4o] mmyr^mm^ (8) a, SEjgm 

<D X'h Z> It** 3 9 iC|S*© 7 7 7^ f MSSo 

[tt**4i] mz7T>mw^8t (8) (4, jB»cf 

t#^S»»U*fltjhia*afc«rii#»E t t , K:#j61-S 

lit** 4 2 ] sfriB7 7 >Mffl^m ( 9 ) jftjsu 

TjffihBflC, 77>"*J«#a (2 a) l^StbS^Tro 
^-T yf-yiTtt *^-7-r5^(D-efe5if**3 9d^6> 

it** 4 1 ©ftrH*MtsaR©7T ^-^jfPSSo 

40 [lt**4 3] 7 7 7*-!? (3) ttSMP?Plt(-# 
*tl577^ (3 c) 4r^ti)1-5>t)©-r*&5it**2 3 
^bft**4 2<D®tlfr\Z.^M<D7 7^*~9mm%i 

So 

[lt**4 4] VyV^ — 9 (3) Ii7 > 7'71/7DC 
(3) -C-fc5^**2 3^bif**4 3<Dffiivfr 

mmmrffltmw] 
[0001] 

50 s«pfp*ic»ia^affl 



5 

[0 0 0 2] 

oT^T^S. *LT, 7 7^~^ftJl£Jx5 7*7 

1 2 Oflfa«ErS:«r«fflL-CWBlS*l*. 10 
[0 0 0 3] $fc, ^ W^^^7'>^DC*-^ 

-r * i t § ©t% agonai t ^ 5 fe 

[0 0 0 4] f*«©#L£7>f>tes ii««R#fc:# 

7 ^©f*®^ ft & tit V > 6„ 

[0005] * 

[0006] 01411120 SSlS^SrSfl! Lfcfi£* 

<D&n.mmmm7 7 >*-?mmmm**-irMmmxh 20 

■So 

[0 0 0 7] ^<D7 7>*—?mW&W.\t, h K7 

±IHi£©£4g©±T-i>, h7^?, TT-Ah?^ 
# & 7 -f y f - >- ^"t" 5 «fc 5 L fc«J±M P WM 

C^e- *©mi-5tl©Bje^#$Uc#y&U T^i/i/ 
*DC*— ^©IlltmcJ: 5 77^*^5 J; 5 

[0 0 0 8] tU, /7->WDC ; e- ^CDrtgRid 30 

fi, j»fi«EEi:-Jfe©|fcfiH«fcifc3 1 2 Oftfe^gBg 

$^fc^-/>tyfHu, Hv, Hw^(tfetlT*5 
•9s raxkOtf:— ^tyfHu, Hv, Hwi>f)(DltlA 

fg#a»&«*tfi6 0«#©ffi«fll#«s»6ix5 {Hi 5 

f (B) #«0 o 

[0009] i^fcofi[««#SrlHifiW»JI»j;:tti&u 

if- J; t) N W#©{KS£JSffiU jtWSixfcffi 40 
3Ste#J^57*a-7Mlt^D*£ai;fcL"{\ 1201 

a«/-«^-^riW»ic{jyfrf s 0 :©i 2 0Slt^ 
- ^*j»«fl5 £ f±, HufE&gff ■§■ t> $ Jit ^ 5 © -e , 
ffififS lt^^ - fctiMraSdt Srfi 1 5 - 
tfcioT, l 2 0Aa«Srff 5fc»© Ky-Y^ft^-G 
u, Gv, Gw, Gx, Gy, Gzl:W5:ti s t' 
#3 {01 5* (C) #Jg} 0 

[0 0 10] ±T— A h^S^^KJtt&l-* 

Ky-l'^fS-^-Gu, Gv, GwC0/N°/^i|iStt, f i-f 
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[0 0 11] Lfc#oT, rftk© K7-r^fi#{-<t 5 
-< >v<— *£HI8g©#tl © h 7 y v 1 * 9 (Dirl^^-y &ff 

[0 0 12] WV/<-^olff*««Sr*ttlU E 
#PU thV^TfiT'^^I/^DC^— ^t-#lh$-frT7*7 
[0 0 13] AfW^-fi, 01 6©7p— 

J; 5 tC % 7777°SP lK&^Ts fa- 7-f — 

ds o -Cfc 5 *»5i>SriW* L, 7^—7 -y -it^^ 0 T?^ 

ft^# {015 4" (C) #,BS} SrfP^U ^(-7^-7 
-f -tg^^s 0T*5i«§ nfc«^(- lis ^ry/S 

P3{C*5V^Ts ff±{f-f- {01 7^ (C) #fig} Srf^J* 

[0 0 14] LTs ^7y7 , SP2©M^ffWc 
#^-s *fcli^y7 , S P 3 ©fta^ff *>ixfc»frK: 

[0 0 15] $e>»c x «EEffi^-©a*fS-^SrS>5y 5y 

M¥ l 0 - 4 6 9 4 . 
[0 0 16] 

[0017] 4fCs 1 0-4 6 9 4 ^SL^^i - 

^ © tf 6 o § , fift ©^-f ktc <t o T HWflt) ^f*fl w 
[0 0 18] 

[mm © B W ] r ©^PJ f±±|BOIB«jS ft $ ti 
[0 0 19] 
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mm^mt, 77 yai#gtiot77 

t n yrymm^mmm-r^m^mmma&r^ 

LT, 7T^J«¥©(C^1-^#tt^[UteiC*±#§ 

[0 0 2 0] ft*«2»7r *«#P#ifef± % 77 
va»¥S lc ± o T 7 r * fcWKrt-* K: 3 fc o 

Afflf#9r£A«f «fc D Vh£ < ftofclftH:, ffi<frHHESfc£ 

[0 0 2 1] flf*5 3©77 I'*— *MfP#ifctt:, 7 7 

ifo<5o 

[0 0 2 2] m&T%.4<D7 T l/t—PfflffiXmt. fcfcl 

[0 0 2 3] ft*ll5(Z)7 7^ ; e-^SlJ#P*ifefi, ««K 

«**M1l»«£ll£JlTfcfcoifcr. £ LTilA 
[0 0 2 4] «*«6(D77^-^ffl»*'fef±, iM 

[0 0 2 5] IS*«7 07 7^ ; e-^aiJ^fett, ifiA 

[0 0 2 6] ft#"l8 nyT^-ffflfflfi&l*. iiA 

[0 0 2 7] M&g 9©77 **MW#ifcH\ iiA 

ffipJfiWE**, filil**Sifi«A#^*3»t5«IE|tKiRS 
-fa^ffiTfcSo 

[0 0 2 8] ffjftJS 1 0 ©7 7 ^^-^ffilJIi^fefi, ii 
[0 0 2 9] »jfcJf 1 1 C77^ ^MUMli, il 

[0 0 3 0] fflfjfts l 2 <ny 7 ^—?mffljj&i*. * 
S^BEI^fcfcttSiflAffiWSffiS:. 777*-?* 

[0 0 3 1] Ht&Al 3©77^-^i«*ilt it 
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}£Tfc5o 

[0 0 3 2] ffjjfl 14©7r ^-^«MlP*ifel±, ft 

[0033] 1 5 C77^-^a»«^ ft 

8cT*&5„ 

10 [0 0 3 4] Sfjfcg 1 6077 V*-^fMft£yfe«, *| 

[0 0 3 5] ff 17ffl77 ^-=E— ^ffij^jfett. El 
TJfflhlnltem^T-^fc r t \Cfc% LT 7 7 ^Jfl?^© 
[0 0 3 6] ff*3l 1 8 <D7 y >^-^UW^m^ ft 

20 [0 0 3 7] if *lf 1 9 ©7 7 * «W*acI4% 

[0 0 3 8] ff^Jl 20©77 ft 
[0 0 3 9] If*Il2 1 <D7 7 ^-fMWjfmt, 7 

5 © **UB 5 4 . 

30 [0 0 4 0] St?2 2©77^-?a|l» 7 
77*-^iU77'7WDCt-^^If5*S 

[o o 4 i ] tf*^2 3<Dy7y^~^Mmmu\t, y 
7 >mw^fkK &^xy7 zmwi-r 5 

ot, 7 7^-*lc^3AW&ft£fT5A#lfcft# 

lt, 7 7^*J«^©i-«ip-r^§ft^ni^^aT§ 

[0 0 4 2] ff*il2 4<Dy7>-^-^Mm&mt, 7 
7 ^iWftt ±oT7 7 SrWBl-t-5 1 £>Tfc 

oT, 77^- ^Kid»d»5Affil^tfr5AWlW3i# 

Sr^tpfccOTfc-So 

[0 0 4 3] ff3jfl2 507rV*- ^tt#P$Hltt» W 
50 SAfWSi: LT, 7 7^'J«#Sroii:»ft®ifEfit 5 b 



9 

m v ^x Afflftftfti %n 5 1 <d zmm-r s t © xh s„ 

[0 0 4 4] »*3S2 6(7)7 r^-^flsHWKttHu W 
[0 0 4 5] mt:m2 7 <Dy 7 >^~^WMmMit, w 

[0 0 4 6] M#g2 8(077^ ^ffiUP&fltil* ffi 
[0 0 4 7] ff*«2 9 CD 7 7 ^^-^flJW^gti, Iff 
[0 0 4 8] M*«3 0©77^ fiWM&ftn. M 
t©£8ffl^3&co-?;-fo<5 0 

[0 0 4 9] ff*ll3 l©77^^i»fiilt ill 

[0050] i^93 2©7r^-^«IPi!lItt, W 

[0051] i»*ii3 3 <D7 r y*-?mmmwi*, m 

[0 0 5 2] 11*31 34077 ^fBHflSKtt, BU 

ffiftUJ&ttfc, 7rV^-^^e»i$-y:^-<tS7cft^(c 
*BMS-rs««tte«fc 9 t^tWiiciSJtirskcD&Sffl-f 

[0 0 5 3] »3fcJg3 5^77 ^-*ft!HHg«B\ ffl 

fit * temmuztm-tz t © tsuai- * t> © -c *> a. 

[0 0 5 4] g*jft£3 6©7 7^-70J»gti±, M 
[0 0 5 5] ft*I!3 70777^-^Wggll, Su 
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fBfg^IUfemflJ^at LT, ^@i|tafc©Rj£ffi}$'> 

t * 5 J: 5 (crs-t s t> © zmm-tz 

[0 0 5 6] ft*® 3 8©777 ; E'-^WlSilt Sfr 

[0 0 5 7] ft *3S 3 9 CD 7 7 I."*— **HffiK1IW\ if 

t [CJS# LXmZmtl&W ih-t-5 1 ©Sr«ffli"5 ©T 
[0 0 5 8] If*il4 oco7r^*-^fiJ#^ef±, ttf 

[0 0 5 9] 89*384 l<D7r>"Z—?fflfflBWte. ittj 
[0 0 6 0] ff*«4 2©7 7^-^SI»Sfli, W 

#p#j£ ir-g- * n 5 £-t © x y > ifmi- % * y -r £ t 

©SrSffl-TS t©7:-fc6„ 

[0061] »*js4 3 <Dy 7 ^-^MW^mt. y 

[0 0 6 2] ff*«4 4©7 7^-^|J«Slli > 7 
30 7^-?tLt77>'^DC ; &-7^Sfflt5 , ()» 

[0 0 6 3] 

7 ^j«#at- i o x y 7 ^ SrWft-t* 5 k a fc o 
[0 0 6 4] m$vg2 <Dy 7 s s^—?fflfflj?W;Xhlri 

tis y 7 ±0x777^ * raw 5 

50 W.<DMM&£Xfi&T$:ftt>l£Z> r ^7?#, t>v^Ttt, 
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[0 0 6 5] f**JS3<0 7r ^*-^W#P*ifeT?*>n 

mm&b ? r ^-#<nmfcWb &^TAffiftfe*n&?r 
5 Z>i>>h, ®ffii£Jf <^TIf:^l l 2 
t P«©ffrB Srai^1-5 r b 5. 

[0 0 6 6] m^4<D7T>-^--?m'MJffeX°htl 

[0 0 6 7] ftT&%5<D-7T>*—f e M&j?&-V*>tl 

-Dtc-t LTjftAfflflKIBfcttfcl U «ff|f[^SiiA 

LTiiAflf*P*ttlBS:<ftftii-a©T*>S*»fe, ft*« 1 
*» 6 W 4 KJd x., EHE8M6T t @fe 

[0 0 6 8] ff#5 6©7/ ^^ftM^Sfe^fctL 

LT77 ^*J«l¥a©ia«l4r*ffi«I{c|J6 
[0 0 6 9] W*ri7 07r ^-^ftOfP^jft-CJb^ 
®S5ici5 if*# < , fisted fi if/h § < g£t5©tfc 

[0070] m^ms 07 r ^^-^mmfrfexfofo 

(2\ ilAWWfeffi, «-J§W£#l©'>&< fcfc-#«r % ft 
K«fflia*s«:et±©EHEjRtf*>*i £ LT % ft« 

£\ IR ^ r tt ? r 9 WBtaM R*5 <fc U<7 r vfW ffl 
[oo7i] tt^s 9©77 y*— #mW3vfer'hfri 

H^©^Jf t^Qx., A*lcjSCfcIl»aRH:#t»oa»*5 

[0 0 7 2] ft *qi 10O77 ^-^WJffil^fe-CfeiX 

fi\ ilAffiPWS**, *El**K£iiSAilffc:fei*3** 

Mz.mT&-rz>~btfx*%5 0 

[0 0 7 3] m&fli i ©7 ^*Hfii*jSfeT*)lx 

if, stetwaa-js cxiiA#fij€fii^ia€-f--5 ©T»a> s 
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[0074] it *3j i2©77 
«\ *Sftffllil^K:#tt5iiAffi£JSft$\ 77^ 
-^^Eft^-frS^tft^A^i-ffia-f-s^sftfitJ; o % 

T?EMK1- 5 i 5 l-1"5 - b ifiX*% 5„ 
[0 0 7 5] ff^Jll 3 07 7V*-^M*S-Cto 
10 tf, tt^ft^ftt L< li7 7^-^l9lEfi LT, * 
^<7) I*-* fc-ZU K«4 fctt£3Mt ^Sffl 

[0 0 7 6] If 14©77 ^-^ftflftl^jfe-C&tb 

20 [0077] lf*3l 15077 •y^—tMWsWrQbfi 

«\ *frfrnrtE»oK«4«*^«^v ^77 vmm^&ft 

1-5©-Cfc5^£)^ B**fil36»fc|**3fil 3 ©fitful© 
btf-?%?> 0 

[0 0 7 8] If *3g 16©77 y*E— ^«W*ttc-e*il 
[0 0 7 9] If *3J 17077 *flttP2rifet?*>*l 

•P¥a*»6©S9»U*«rf|t±-*-S©-C*>5*»&, lf*« 
6©fsin^©^ffli^Dx., iMftftff$sJ: 

•So 

[0 0 8 0] BS*^1 8©77 v^e— ^flJ^feT-fetL 
KSi-*©-C*>S«»e>, ff*«l 7CDf^ffl(cjpx., |a||) 

[0 0 8 1] If ^ 1 9 ©7 r >'•=£— ^ftlJW^fe-Cfctl 

fi, iB»*fc#^S«»a*l|t±ia*aS:^ii#iBlE't> 

©T?fc5^6), Mf*Sl 8©f^ffl^*Px., #lcja»]B#<7) 

[0 0 8 2] |f*^2 0O7r>*- ^flJ^feT-fcn 
50 (i, SS^tiJ^^JhNFtr:, 7 7 '^J : »¥S(--B*ti5^-r 
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[0 0 8 3] Mfrfrg 21©7r V^—^WfP^jfeTfcn 

JBI-SifclcJ: 5|»*3lid>6lllf*3S2 0<Dffi*ifrtm 

[0 0 8 4] ff*il2 2077^*— *ffl*tfrifc-cs>ix 

5©-e*><5*»6) % 2 1 ©fBTft;^©^ 

fflfcJox, *:M^=¥— fcjtjfrfsr. 
[0 0 8 5] ft*« 2 3 <d y 7 y*—?WM£&xfoti 

[0 0 8 6] Lfc^oT, i^l^r^-^, 77> 
[0 0 8 7] ff*ll 24©7 7 i'*- ^ W#P»*tf *>tl 

SfcoT, 7 r v*-^ tii^^Mtftifg:!; J; o t 

[0 0 8 8] Lfc^ot, J: >5^W^m»fcffi©*i*D*3 
J:tW£T*fT*>*Si i:^-^^^ tn^Tft, 7r^- 
7r^l!Wgo§l^ML v l^fc+^fcjft* 

[0 0 8 9] ff*3S2 5W7 7^e-*fWWSgT*fetl 

«ffifeb< tt^r^— * ri^—* ©0*5 

«sfctt£ffl^Tft*gi2 3Xttl»*3R2 4 
[0 0 9 0] !i*rf 2 6©7t i^e— *fWfW®«-Cfc;ft, 

&MRH-Z><DXfoZ>fab, it*^ 3 ri^ff*^ 5© 

[oo9i] m^m2 7<D7 7y^-?mwm&xhh 
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wtt>irm&ffimmm±.i'te^fc z. t i-js^ \^xm^m 
jfeUKTfcftofcr. t \zf&gLxmfkfflKm#te&ftto 

■fZ>h<DZ:&mirZ><nxhZ>frb, lt*S2 3i»6f* 
5(2 6©firtL*»o^fflfcJn*., HteftteTilillSsBLh* 

[0 0 9 2] ff*3l2 8©77>-t- ^flKMW^g-Tffcft 
[0 0 9 3] tt^[2 9©7 7>^-^*J«St?fcn 

!Ki2 if /h £ < IRj&f- 5 t> © i"* o-efc 5 5> n W 

20 WHtfifc-f-S 3. 

[0 0 9 4] ft** 3 0©7 7^- ^fM^BT'&ix 

»*f2 9©ffiic»xi, ft««fflniKm^±©iHitem 

tii7 7 y^e— *®sst©*ii£*3 io?7 7 >mm^&<Dm 
WiM(DV5±%mi&i-% z tarns z>„ 

30 [0 0 9 5] Ht$9 3 107 7^*- ^ttfP8*t?**l 

[0 0 9 6] »*^3 2C7r^- ^««l»1l-C*>Jl 
5©t?fo5^P)s ff*rl2 8^^ft*iI3 0©fnl^^© 

40 im^n^ -mmfmt^m\,tz.w&\^ m^Mm 

[0 0 9 7] »*3fi3 3<D7 7>^~^MWBUXhtl 

^2 8^6>il*S3 o©{5T^^©f^ffl(-Jnx., Aflffcit 

[0 0 9 8] ff*l!3 4©77^~ ^fWSBl?fetl 

50 AWtffiai-5«aEtf ±9 t>**vMliH:iRfe1-5t©* 
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ti^wf^ffl^inx., S#i#fc:«lilfcftWiHi^-t?i§ME-f- 

[0 0 9 9] ffl|*3fi3 507r y*— ^fBIWSettT?*^ 

[oioo] !S*JI3 Q(Dyri^e~-^nm^M.X^hfi 
t^T'f 5. 

[oioi] 1**353 7©7r v^-^fHtPSIg-efctL 
if*:® 2 3^6>Sf*^3 5 wfirft^roffrffl 

[0 10 2] if*® 3 8 07 7^-^aiJ^gT-fetL 

«t 5 fefivHWSKRJ&U W©lHWBjRt*sit5«Sr*mi 

[0 10 3] ft*® 3 9C07 7 ^WlPSBTfcn 

<Dt*$>&frt>, If*® 2 3^it*®3 8 <D{5tflfa<Dft 

[0 10 4] ff*®4 0 <D7 7 ^^-PMW^&Xhtl 
ti\ Affl57 7>W^<bL-C, afE^W^fltJhllHESfcS: 

-cfe^^b, if*® 3 9 co{Em\cMz.s fem&mmm 

[0105] tf*®4 io^t^*— *ftl#PS*"C*>*i. 
[0 10 6] If*® 4 2co7 7>- ; e-^fl!iJ^g-efcn 
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B&Jh*J J;tWH«f^BeJl:SrairiM-5 tims. 
[0107] ft*® 4 3w^7^ ; e-^SMfliige"efeti 

mW)1rZ>b<D$;Um-fZ><DX*ib&fab, SStfSffiJflHcii 
ffl-f^rtfcj;^ ft*® 2 3*»bl»*9t4 2 0fijni» 

10 [0108] m&i%4 4 vy 7 >*-?fflWgiWX'htl 

5©-^fe5^fe, ft*®2 3^f>ft*®4 3 ©{STfti&MA 

[0 10 9] 

mm^mmmm] sir, ifflB^itt^ 
mM<Dy7>*-fimffljj&&&t**:<Dmw:<DmM<DM 
m&fflmcnm-ts. 

[0110] ®ntz.<D&m<o7T^*-?mm&n<o 

20 [0111] r©7r^— ^SJftl.SSttx AClll 

*«E«ia»i at«»L"rii:«wtEESr*i*u rota 

«GE&^^-*±|I]&2 aKlTOlU -<>v<-*£|5| 
Sg2 a^bWffi^ift^&^y^I/^DC*— 3<75@£ 
■?3§M&3 a mttl&bTV^S. L"C> 7*7>'WDC ; e 

— ^ 3co@teT-3 b(cj;o-r77>'3 c SrOte^-frS J; 

[0112] ttc, 7'7>'^DC ; e-^3|:ii^* 
Jlfc 3 O©*— /H?>-f-4 ^fcffiTJ £ft<M4g{f -§-H 
u, Hv, HwSrATJiLT, fiaWS^OHJHtlf^V 

30 T^©ia^*j|tw+5ige»«iitW5 -rv/^- 

mm-^v s *£A73i UrEfiJWWfPWilCSrffo-CT** 
w -ffi^-D * £*l±i-r 5 @feicfiJ« 8 i , f4gff 

t LT7 8 " h-fs-§-G u % Gv, Gw s Gx, G y N Gz 
40 Srffl#-rs^Btt«-!|#jS*|5 9fc, ^WB^SrA^t LT 

IKlOh y-FflfGu, Gv, Gw s Gx, G 
y, G zSrA73iUT, -Y *±@SS 2 a 

%-&mt>-tz tthic mmmt%m{n^ritAjjk try 
- h k y ■< -/m^omj] zwit-tz?- h vy^ymm 

2 b ir^r*LTV^5 0 

[0113] ±fE©«j^»7 7 >^-?mmmw<Dim 
i±?k<Dm'Qx°hZ) 0 

50 [0114] «K4ftttimK 6ti-3 -cS[SE«i(ESrtfea 
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U 09^tf i e-^»J»Sr^-r='>'-CffT5»§'tH:x AD 
[0 115] iiAW&fci • @te#ffiTfM»SB7fc*5V^-C 

[0 116] @(E#9JfflffB8fc;fcl^Tfi, EWKSHfrfrv 
s * *5 J; tf^Eft^fcS^TIIIiafcWfP Srfif 5 „ ftfe 

[0117] ±m<Dmmmm^m^rn, 

[oi is] zhimm-tz* 

[0119] ^mmmw>\z-&\^x7 r "s^-? *mm 

[0120] 02 ft, ^Wfd«<D^7r ^-^t- 

[0121] B2j&»S>#fl»a.fc5l^ EUsic&TtfS- 
t(c«fc!?«9Kfit^^U ?mMl) i m'p-f5tcMcM& 30 

[0122] rrtlSftrott, ilAflf*tt»Ufcl*fc 

5 £ <t T\ S»Wft«ro^KH:SRSafe8SiiiajRl:S:* 

5o 40 
[0 12 3] i-fcfcfc, ±1B©*JfclB««r«Rffl-f*ii: 

[0 12 4] Bff3tti«)»W©7r^*— ^Wff^jft© 
[0125] ^fy/SPl fc*5V*T\ ttUWMEtt^H 

XTyZfS P 2l£:fc5V , >-t, M^-tfs vs* (n) = vs 
* (n-1) - v d o wncoSI^SrlfoTlHlteicit^Sr 50 
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ffiT£-£3o ::t\ vs* (n) (i^m^^SHie^: 
vs* (n-i) iiSu@**fclUte#:tt^i:, 

[0 12 6] *xy^SP lfc^T#ttl^iW*ifl:ft 
T'S P 3K*5VVC N EHESBS^ftTf (vs*<v*) 

Lft^&ta {v s * (n) = v *} StIt5o 
[0 12 7] *^y^SP3|Cl8Vvtia*SWt^fiT I f' 
T'feSt ¥ U3t $ fhtz.Wi&K f±, y ^ S P 5 fcjSV ^ 

n7t#^i-tt> ^7y^S P 6{C*3V^T, Mz.lt. vs 
* (n) =vs* (n-1) +v u p (D'&W&ft-oXm 

WiiiimmmmffimfenmmTxfo^t m^ntntm 

{vs* (n) = vs* (n-1) } Srff 5„ Z. 

zx, v u p « 1 u ©mteiBcit^iipffi-c 

[0 12 8] -tLT, ^7y7 , SP2©j5I, ^7y7" 
SP40^1, ^ry7'SP6©M, *fc(4^xy7° 

s p 7 ©aofaasfrfrfifcit^fctts #fe^fc@fe^:^ 

v s * (n) fr|§ME^#lW£fftl&~i~£. 
[0 12 9] Lfc^oT, 0 5f (A) (C^-fJ; 5 fc, 

[0 13 0] EejRfiT»fWJh«#**fc«> % 
[0 13 1] W4t±Z<D&&i<D7yi' ; e—ir$mjjfe<D 

tiL(Dmmmm*nwirz>7v-?-v-hxfrz>, 

[0 13 2] ^fy^S P 1 iC*5V^-C, ttttimKflt^ifi 

Xf-7 7°SP2tJ3^t, EHESfcJS^HttTf (vs*< 
v*) IHItel:^i^•{ftT I p-t?^v^tW^ 
$tifc*^}cti, ^yT'SP 3fc:*3V^T, El^mfi^- 
Irfll/i^M {vs* (n) =v*} *ffV\ 

[0 13 3] ^fy/S P 2 ScioV^TIIIfcfaf^gT^ 
T-feS fc*]jfe**Lfc»&ttt, ^fy/S P 5lC*3V^ 
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[0 13 4] tLT, Xfy/SP 5fcJ3V^Ttftaj«j* 
«[**#W€W(EIKlTTf*)* i:¥te£*vfti§-&\ 4ft 
H^ry/S P 6 (rjS^TfBTijf^f^y^^ 1 T?*V> 
iW^SftftJ^lcfi, xxyT'SP 7£:joVvr, Mx. 
fi\ vs* (n) =vs* (n-1) +vup®SIt 

~c, i&TW}4¥ t ¥7yi?%0{£-i-?> o 10 

[0 13 51 ^fyT'SP 1 fcj3V»T4fta«it|fcWMl 
WWJMjilEltfitiT?* 5 fc WS£ 3 ftft#-&\ * ft. tt* *r 

V 7 S P 6 |C*5V ^TteTtb^'P 77^n?fc5t 
£frftl|-g-('tt, ^T5'7'SP9m^ > M^«\ v 
s* (n) =vs* (n-1) - v d own©3d££fr 
o-CEHHftifrfrftfiTS*, xrs-^SP 1 ofc*^ 
T, 671^77^1^5. 
[0 13 6] LfdSot, (B) ^-fj;5t-, 

TtiitS. 4ft, iat!SS:«T»f^KJ;SWItH^*>5 

[0 13 7] C©ftft, iP-tffeot t>HrtSR^ 

»fiAt% < *©£A^»fcSH-5J&B=tttt± 

[0 13 8] H3*fcr±H4©HJfc||«KloV^S b(r 
BIK^S. 30 

[0139] 7 r v^e-* it 

«Jt5ftiaot-f (4ftii£fc!&:7^ 

iW-ffcott^ ^©&*Pi!g79 (Aft) &7 7><D 

wmmz j: ^xmt-f -sftft, ^y^^sgt&o 

HMEfti-JS CfciBA«f*IS«flE*[Srl9:fei-S - i 
[0140] ©intents if^tl^^/h^vNft 

fro r tas-etSo 

[0141] «#*j£*»ft«e:ov^ti, ttAftf^^K 
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[0 14 2] 4ft, 7 7>"^-^»*iSfeffllHlfeicii(± 
[0 14 3] ClOi^'fc/SSr^JtL-C, El 6 {r^-f £ 9 

[0144] jfc*j % m^^^noxim^nom^- 

fim* L T (i^tt ©IcOte^ & ^ © T% ii^^WS«»Sjit 
Sr, -f >"^- ^ 5 v 7 r ^ ^fHtttt t^v 

[0 14 5] iiAWJSWSEit^liSi^©** 
HJ:*) t>/h*v^4:, Jt<D®m%txi&mmz.mW)TZ>^h 
tf7fvfmtteZ><DX\ *©J:5*K3fe«tU"CI>**iS 
®'J*^HJ^«e^£{it^cov^TfcIs]«fc N «sh#(^'J§ 

[0 14 6] 4ft, -jgtll^It, 

[0 14 7] ^<kv^r^ ilA#*ll€«««[©RSS:*#tt 

[0148) i7f (a) (b) ii, *SaB#*5j;0i^JE 

«f©EaE««E^W4£ iiA#*J^ffi^Sffi©^JSr*i- 

[0149] 0 2ic^^Lft±5(-, EiiaRftJittPfcft 
oT«»s««ii*D-f-6o 4ft, *jB3fi©iS!Jn*#*.e»n 

®b#j; 19 hJzZtenmmtiZo 

[0150] I7f (a) ©CDii N ig&ffimfeMMW. 
[0151] ^©#^(c«, 
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[0152] 074 (a) «)©H: X iS*fflftUj£«jMt[ 

[0153] znm&fctt. n\E}mm-?£<Q mikmz.ii 

3e«K±©A«f^*»A»ofc»#K: % iBj£fc:[ElteS:«:Ttf 
T ^ o T If it $ * 5 S -C *> 5 = 

[0 15 4] 0 7 4" (b) ©<D0|ii7tf (a) <7?(D© 

[0155] 074 (b) ©CDf3 s fcSEMEjgCn 1»± 

[0156] Z<DWr£MX n 1 Ki±Tf±ffilHrtET?i 9 20 
A^Sx.. -t*i5t5*T?ttitllrtE-eJ: ►> AffifcHfRS. 
-tiztt, *5lHl<»6JLhT?ttJKa*©fc»J l &WS**i s 

[0157] 074(b) W©(4, &3III*sifcn 2&± 
•CttiiSiateSfc-CJ: D*A«ffc«ai-SK!«|S[i: U n2 

[0158] icom-^f-fi, n 2Jst±i?ttHlHME-CJ: 9 30 

[0 15 9] fcjs, 074 (b) ©CDOfci&^-cWu Ix 
3t^*?-5EIfe^Srn 1 „ fcSV^lin 201 o<D&b L 

EME»*JfcA-c«'bo< J: 5 feKfti: tT 
fc<fcv\ 40 
[0 16 0] HSttiOjBWo^r^*— ffflm&WsD 

[0 16 1] r©7r^^MSfill©77V 

t&*n • HHEjRffiTIHIiai 7 t olBK: t°-^ KHK 
1 1 SrRttfc^^TffcS. 

[0 16 2] r«7r^-^lliSt^SfflbfcI^ 

-/I'Ktt^lV^^iia 0 5 

(0 9#fiS) , %%Ltz.MW%mm- 50 
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[0 16 3] 4fc, H9^b^5i5C, hT-**- 

[oi64] ttfi2ji^w*uss»iffi, ttw m^mmmt 

-eiD-r-^/u^^f < # t) , ^-ey^*irJ±jfii-?>„ 0 

Rjg«fc»<5< *tras»J- «fc t> r t as-et 
[0 16 5] AfrWfcWu ^ftWfMWi^r^*-^© 
KttEMESfcttft* l 2 0 0 5miStfc5*>e., areuft 

^^■fit^KSraPSS: 5 0 r pmKB>o2 OOrpm 

[0 16 6] 0Jx.fi, ilAflFM©!*** 0 r pmi^ 
HOOrpmSflOOr pmWcRtt, ^<£HE&- I 
judge (0) ~I judge (11) i-ftl{i\ §1 
ftS^N r p m\CtetfZm-%ffimfemmm$. d r X 
di/100+I judge (i) (DlfeW&ft 5 - t i~ 

«fc tutai-ai 5. ;:t\ iUN/iooo 

ftffcSS, di = I judge (i+l) - I judge 
(i) , dr=N-100Xit*fe5„ 
[0 16 7] 01 HiI©|gK©77^-^ail^ 

•So 

[0 16 8] ^7y/SP llc&v^T, jBtttitt* (-Jt 
tt^-efe 5 t $ tlfc^tCii, y P 2 JC*J 

[0 16 9] tLt, Xfj'T'S P 2<OKM, Sfctt^. 
fy/S P 3 ©«Hffi#ff ^fy7 > S P 

f^) *»^c-r5 0 ®f's ^X5'7 s SP4}C*3V^Tit^|El 
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[0 17 0] Lfc^ot, a^51$sH#(C« N 01 2 f 

[0171] ^fc, mmmu^ m^,m^rmi^ffo 
m$<Dmimt)i*±®mwtb Lxmm^w±^mmi 

[oi7 2] $b\mwi-z>o 

[oi7 3] mmm&TMftmz-hftmmmmT Ltc 

cD«^6>tjs^m^^ffihufc^g4 u\ 

Kit, m^mmm, mwm^m^^xrnm^^ 
tz.m^\cmm-n zw±-fz> 0 zommz, m^tmm 20 

lt LSi\ **© 7 7 >"£—?W}lt£ft b^-t ftx% 
[0 17 4] £<0«JBttWjfltJk«fls«\ JHEB#©*/MeI 

[0 17 5] Ell 1 ©7P — ^ — fWfeati-ixbro 

[0176] ±fao^m^f*±« 1 r><D%mk lt\ 

^SIJA»b#A6nSAW (HSU ifi*Jft) Kiot 40 

L-CE«t«£ESr#|E-t-5»ffSrff 5. * 
fc, i©*ffii:LT, ^HSS©^©*-^ y 

[0 17 7] £A±©«-HJfili»^tJVN-r, 77^-? 

tiii^v'^DC*'- * i©^e-^$j*iil2 1 3 50 
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[0 17 8] 

[3PJ©»H] »#JSi©389iHu 

[0 17 9] lf*3l2CD|§BJii, ± 9 i»ffiWfc««Efi© 

fcJUfcMMH-<5 r k ^T'# 5 £ ^ 5 ##©$)ll£rirf 
[0 18 0] ff*«3©^PJf4, Wfcfi&ffll^TBlfcftE 
[0 18l]»*S4O8lili, fifcfcfil 3 

[0 18 2] fjf#«5©3PJlf3\ If 1 4 
[0 18 3] St#3E6 WlSBJtt, IMCfl 6 ©S**tCJn 

x., mm.*^m.\^x7T>mn^fk<Dmm*ffl&mcm 

[0184] M#ff 7 ©ISB^tt, ft 6 <D9)imcM 
[0 18 5] f»*«8©^BJii, W*il6*fc(4ft*il 

[0 18 6] ft*«9W||BJtt, Ht*gf6d>g>M*£8 
[0 18 7] Ifcftfli oo^BJtt, 111*5(6 

[0188] m^s 1 1 ©IPJfls If*ll6 

[0 18 9] tt#Kl 2©^B^(4, |»*9[ld»fel»*« 

[0190] 3©?§B^ii, at*^ia^8**^ 

a v^Sl©fi^?rji^;-r5 r i: 5 k 5 ##©^1 
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[0191] i**5i 4<Dmmiz, iMfc9U j&»5>»#s 

[0 19 2] !**5l 5 f»*5l^f»*5 

[0193] f**5 l 6 ©H^te, !**5i i>e>»*« 

1 5 ntotifrmgssktzM*.^ mwyy h<?^7<Dmmt 

JSiVW =« ^©^ * y **©(6«4r^i-5 £ t #T? 
#5fc^5#W©3&££#-f-5. 10 
[0194] !f*5 1 7 ©, !#*5 1 ^fe!**5 1 6 © 

[0 19 5] f#*5l 8©38Bf±, 1**5 1 7»Mt 
[0196] f**5 1 9 ©3§BJ!{4 S f**5 1 8 ©8b&K 

[0 19 7] f**5 2 0©3§BJi{4, f**5l 7*»e>»* 

51 9©fBm^ 1 ©a*{-*H^> 3g®PP*PB#<75B»iE®«jEE 

[0198] 1**5 2 1 ©«wh:» ^Mpfoafcjiffl-r 
5 ~ i £ <£ •? it *5 i ti* e>i**5 2 o oftinfr t mm<D 

[0199] 1**5 2 2 ©389! ft *5 1 3>kl**5 

2 i ©f5rtv^©^{cjp^s fx^^^^i^ts^ 

i^Tf^SiV'dWroa***^*. 30 
[0 2 0 0] f**52 3©3PJifi, ilt7r^- 

[0201] w*5 2 4 ©isi/m, «t 9 mmmcmm$. 
■rs. 

[0 2 0 2] ft *5 2 5 ©$BIJifi % ««{t*fflV>TW* 40 

52 3Xt4f**52 4 4:|H]«©3Mlfc*H"3. 

[0 2 0 3] 1**5 2 6 ©389! W\ f**5 2 3 *»P>ft* 

-fa r ir^-et 5 1 ^ 5 #^r©a*«r#i-^„ 

[0 2 0 4] ff *5 2 7 ©ISPJtt, ff *5 2 3 £>£>!** 

52 6 ©fafta»©»*fc:lq*., 0lE#fl£T£llIlE#±# 

[0 2 0 5] f**52 8©389!tt, 1**52 7©g!)*(C 
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[0 2 0 6] 1**52 9©»Wf± % 1**52 8 ©^IC 
[0 2 0 7] 1**53 0 ©388! (2, 1**52 sifefcfif* 

[0 2 0 8] 1**53 l<DWm, 1**52 8 ^bf** 

[0 2 0 9] f**53 2©?§0Jil s »*52 8^^fc,f** 
53 0©fsT^x^^©^*(ciPx, -ftiWlWirWjeL*:* 
-g-t^, ji^/S^iiicjSI-a r i ^t?t a t v> 5 #*©^i* 

[0 2 10] »*53 3 ©^0^(4, 1**52 8^5)it* 

ii 3 o©fBjti^©a*i-Jp^. muftsti-iwipois 
s^*t < -r 5 - 1 *s-et a t v^5 ¥f#<D®%z*m-f 

■So 

[0211] f**53 4©|§|fl(4, 1**52 3^)^6,1** 
5 3 3©{BTft^©5am-Jn;Lv S^H#(C?ft^l-Si«lHlte 

[0 2 12] f**53 5©|gBJti, 1**52 3/j^l** 

53 4©fBrtl7!i i ©«lS^Pi, tfta«ro^^kfc«tu { ^ 
^ 3 r. i 5 1 5 #*© 

[0213] 1**53 6 (Dmmn, n*52 33^1** 

[0 2 14] 1**53 7©|§0^tt, 1**52 3^-6>|** 
5 3 5 ©f6rtL^^©a*l-*D^v 7 7 fffllP¥3!G>**4 

■So 

[0 2 15] 1**53 8©3SKH, 1**52 3^fcif* 
5 3 7©fBT^ i ©gfl^:l-*Px.> UW7 7 b>7^T©ffi^. 

^b*i j; o«^-r 3 ^©^ * y ^*©fi«^jij^-r a r t # 

[0 2 16] 1**53 9©3PJI4, 1**52 3^5)|»* 
5 3 8 ©fsrti^©^mi'*Px., ifi8MS«fc±l^lE#ag 
»Ki J: <5IS«f^KFJhSrJI*i- « ri^t^H^M 
©^*^*1-5 0 

[0217] 1**54 0 ©|§BJi4, 1**5 3 9 ©$j|ltC 

*P^i, iB»*©lpai*i:iSfl|f«fWe©»f^feStt«r* 

[0218] 1**54 1 ©3§PJ{4, 1**54 0 ©^i- 
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[0 6] *fcfcffil$*if£te, SAffiftU&tftfc 

[0 7] &AI$j3j:tJ<&J^®^tttt]lt« iIAffi*(lJ& 

5„ * 



#§8 2 001-286179 
28 

[0 8] ^<Dmm(D7T ^-^mm^u^^mmm 

[0 9] gtfflt%<z>MBHKs tf-^*-/uKH 
[010] fev^[Hlfe^:fe}c^£§tb^iiA#WS«^fi: 
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